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Current copies of the following documents are hereby made part of these 
contract documents by reference.  These documents are available on the DFCM  
web site at http://dfcm.utah.gov or are available upon request from DFCM: 
 

DFCM General Conditions dated May 25, 2005 
  DFCM Application and Certificate for Payment dated May 25, 2005 
 
 

Technical Specifications: 
Drawings: 

 
 
 
 
The Agreement and General Conditions dated May 25,  
2005 have been updated from versions that were formally 
adopted and in use prior to this date.  The changes made to  
the General Conditions are identified in a document entitled 
Revisions to General Conditions that is available on DFCM’s 
web site at http://dfcm.utah.gov 
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INVITATION TO BID 
 

ONLY CONTRACTORS PREVIOUSLY SHORT-LISTED DURING STAGE I  
ARE ALLOWED TO BID ON THIS PROJECT 

 

The State of Utah - Division of Facilities Construction and Management (DFCM) is requesting bids for 
the construction of the following project: 
 
BOILER REPLACEMENT AND CONTROL UPGRADE – BRIDGERLAND ATC 
UTAH COLLEGE OF APPLIED TECHNOLOGY – LOGAN, UTAH 
DFCM PROJECT NO:  06011210 
 
Project Description:  Installation of three new hot water boilers, replacement of  six existing VFDs, and 
upgrade of existing controls and tie into existing INET system.   Construction Cost Estimate:   $350,000 
                       FIRM NAME                                              POINT OF CONTACT                            PHONE                                                        FAX 
A.H. Palmer    Mr. Val Palmer  (435) 752-4814  (435) 752-6991 
Alternative Mechanical Cont  Mr. Ron White  (801) 261-8523  (801) 261-8561 
Barclay Mechanical   Mr. Mike Barclay  (435) 835-5084  (435) 835-5085 
KOH Mechanical Contractors  Mr. Larry Hansen  (801) 254-7013  (801) 254-6374 
Mechanical Service and Systems  Mr. Randy Karren (801) 255-9333  (801) 561-4673 
Palmer-Christiansen Company Inc  Mr. Brett Christiansen (801) 466-1679  (801) 466-1777 
Ralph Tye and Sons, Inc   Mr. Doug Tye  (801) 262-9900  (801) 262-1391 
S.R. Mechanical, Inc.   Mr. Steven Roberts (435) 529-7492  (435) 529-7851 
U.S. Mechanical, LLC   Mr. Brad Bylund  (801) 785-6028  (801) 785-6029 
 
The bid documents will be available at 11:00 AM on Friday, March 10, 2006 in electronic format from 
DFCM at 4110 State Office Building, Salt Lake City, Utah 84114, telephone (801)538-3018 and on the 
DFCM web page at http://dfcm.utah.gov.  For questions regarding this project, please contact Darrell 
Hunting, Project Manager, DFCM, at (801) 538-9617.  No others are to be contacted regarding this 
project.   
 
A MANDATORY pre-bid meeting and site visit will be held at 2:00 PM on Tuesday, March 14, 2006 at 
the Bridgerland ATC, 1301 North 600 West, Logan, Utah. Contractors should meet inside the North Main 
Entrance. All short listed prime contractors wishing to bid on this project must attend this meeting. 
 
Bids must be submitted by 3:00 PM on Thursday, March 23, 2006 to DFCM, 4110 State Office Building, 
Salt Lake City, Utah 84114.  Bids will be opened and read aloud in the DFCM Conference Room, 4110 
State Office Building, Salt Lake City, Utah.  Note:   Bids must be received at 4110 State Office Building 
by the specified time.  The contractor shall comply with and require all of its subcontractors to comply 
with the license laws as required by the State of Utah. 
 
A bid bond in the amount of five percent (5%) of the bid amount, made payable to the Division of 
Facilities Construction and Management on DFCM’s bid bond form, shall accompany the bid.  
 
The Division of Facilities Construction & Management reserves the right to reject any or all bids or to 
waive any formality or technicality in any bid in the interest of the State. 
 
DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT 
MARLA WORKMAN, CONTRACT COORDINATOR 
4110 State Office Bldg., Salt Lake City, Utah 84114 
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STAGE II   BIDDING PROCESS 

 
ONLY CONTRACTORS PREVIOUSLY SHORT-LISTED DURING STAGE I ARE 

ALLOWED TO BID ON THIS PROJECT 
 
 

1. Invitational Bid Procedures 
 
Invitation to Bid:  DFCM will notify each short-listed firm via e-mail and/or fax when a project 
is ready for construction services.  
 
Bid Documents:  Bidding documents including plans and specifications (if applicable) may be 
obtained by accessing DFCM’s web page at http://dfcm.utah.gov  or at DFCM’s office 4110 
State Office Building, Salt Lake City, Utah 84114. 
 
Mandatory Pre-Bid Site Meeting:  If required, the schedule contained in this document will 
indicate the date, time, and place of the mandatory pre-bid site meeting.  At this meeting, 
contractors will receive additional instructions about the project and have an opportunity to ask 
questions about project details.  If a firm fails to attend a pre-bid site meeting labeled 
“Mandatory” they will not be allowed to bid on the project. 
 
Written Questions:  The schedule contained in this document will indicate the deadline for 
submitting questions in writing to the DFCM Representative pertaining to this project. 
 
Final Addendum:  The schedule contained in this document will indicate the deadline for DFCM 
issuing the final addendum clarifying questions and changes to the scope of work.  Contractors 
are responsible for obtaining and responding to information contained in the addenda. 
  
Submitting Bids:  Bids must be submitted to DFCM, 4110 State Office Building, Salt Lake City, 
Utah 84114 by the deadline indicated on the schedule contained in this document.  Bids 
submitted after the deadline will not be accepted.  Bids will be opened at DFCM on the date, 
time, and place indicated on the schedule.  (Additional information pertaining to bidding is 
contained later in this document).  It is your responsibility to allow for the time needed to park 
on Capitol Hill as recent construction activity has made the parking more difficult.  Identification 
is required to enter the building. 
 
Subcontractors List:  The firm selected for the project must submit a list of all subcontractors by 
the deadline indicated on the schedule contained in this document.  (Additional information 
pertaining to subcontractor lists is contained later in this document) 
 
 
2. Drawings and Specifications, Other Contract Documents 
 
Drawings and Specifications, as well as other available Contract Documents, may be obtained as 
stated in the Notice to Contractors.   
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Stage II – Bidding Process 
Page No. 2 
 
 
3. Bids  
 
Before submitting a bid, each bidder shall carefully examine the Contract Documents; shall visit 
the site of the Work; shall fully inform themselves as to all existing conditions and limitations; 
and shall include in the bid the cost of all items required by the Contract Documents.  If the 
bidder observes that portions of the Contract Documents are at variance with applicable laws, 
building codes, rules, regulations or contain obvious erroneous or uncoordinated information, the 
bidder shall promptly notify the DFCM Representative and the necessary changes shall be 
accomplished by Addendum. 
 
The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form 
provided in the procurement documents and submitted in a sealed envelope at the location 
specified by the Notice to Contractor's prior to the published deadline for the submission of bids. 
 
Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of 
Facilities Construction and Management, shall accompany bid.  THE BID BOND MUST BE ON 
THE BID BOND FORM PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER 
TO BE CONSIDERED AN ACCEPTABLE BID. 
 
If the bid bond security is submitted on a bid bond form other than the DFCM’s required bid 
bond form, and the bid security meets all other legal requirements, the bidder will be allowed to 
provide an acceptable bid bond by the close of business on the next business day following 
notification by DFCM of submission of a defective bid bond security.  Note:  A cashier’s check 
cannot be used as a substitute for a bid bond. 
 
 
4. Contract and Bond   
 
The Contractor's Agreement will be in the form bound in the specifications.  The Contract Time 
will be as indicated in the bid.  The successful bidder, simultaneously with the execution of the 
Contract Agreement, will be required to furnish a performance bond and a payment bond, both 
bearing original signatures, upon the forms provided in the procurement documents.  The 
performance and payment bonds shall be for an amount equal to one hundred percent (100%) of 
the Contract Sum and secured from a company that meets the requirements specified in the 
requisite forms.  Any bonding requirements for Subcontractors will be specified in the 
Supplementary General Conditions. 
 



DFCM Form 7b-1  052505 6

 
Stage II – Bidding Process 
Page No. 3 
 
 
5. Listing of Subcontractors  
 
Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List 
Form”, which are included as part of these Contract Documents.  The subcontractors list shall be 
delivered to DFCM or faxed to DFCM at (801)538-3677 within 24 hours of the bid opening.  
Requirements for listing additional subcontractors will be listed in the Contract Documents. 
 
DFCM retains the right to audit or take other steps necessary to confirm compliance with 
requirements for the listing and changing of subcontractors.  Any contractor who is found to not 
be in compliance with these requirements is subject to a debarment hearing and may be debarred 
from consideration for award of contract for a period of up to three years. 
 
 
6. Interpretation of Drawings and Specifications 
 
If any person or entity contemplating submitting a bid is in doubt as to the meaning of any part 
of the drawings, specifications or other Contract Documents, such person shall submit to the 
DFCM Representative a request for an interpretation thereof.  The person or entity submitting 
the request will be responsible for its prompt delivery.  Any interpretation of the proposed 
documents will be made only by Addenda duly issued and a copy of such Addenda will be 
mailed or delivered to each person or entity receiving a set of documents.  Neither DFCM nor 
A/E will be responsible for any other explanations or interpretations of the proposed documents.  
A/E shall be deemed to refer to the architect or engineer hired by DFCM as the A/E or 
Consultant for the Project. 
 
 
7. Addenda  
 
Any Addenda issued during the time of bidding shall become part of the Contract Documents 
made available to the bidders for the preparation of the bid, shall be covered in the bid, and shall 
be made a part of the Contract. 
 
 
8. Award of Contract 
 
The Contract will be awarded as soon as possible to the lowest, responsive and responsible 
bidder, based on the lowest combination of base bid and acceptable prioritized alternates, 
provided the bid is reasonable, is in the interests of the State of Utah to accept and after applying 
the Utah Preference Laws in U.C.A. Title 63, Chapter 56.  The DFCM reserves the right to waive 
any technicalities or formalities in any bid or in the bidding.  Alternates will be accepted on a 
prioritized basis with Alternate 1 being highest priority, Alternate 2 having second priority, etc. 
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Stage II – Bidding Process 
Page No. 4 
 
 
9. DFCM Contractor Performance Rating 
 
DFCM will evaluate the performance of the Contractor.  This evaluation may include comments 
from the User.  The Contractor will have an opportunity to review and comment on the 
evaluation.  Evaluations, including the Contractor’s comments, may be considered in future 
selection in the evaluation of the Contractor’s past performance.   
 
 
10. Licensure 
 
The Contractor shall comply with and require all of its Subcontractors to comply with the license 
laws as required by the State of Utah. 
 
 
11. Right to Reject Bids  
 
DFCM reserves the right to reject any or all Bids. 
 
 
12. Time is of the Essence  
 
The completion deadline for this project is Friday, August 11, 2006. Failure to meet the 
completion deadline may result in a poor performance rating from DFCM which may have a 
negative impact on your firm’s ability to obtain future work with the state of Utah and may also 
result in liquidated damages being assessed.  Time is of the essence in regard to all the 
requirements of the Contract Documents. 
 
 
13. Withdrawal of Bids 
 
Bids may be withdrawn on written request received from bidders within 24 hours after the bid 
opening if the contractor has made an error in preparing the bid.   
 
 
14. Product Approvals 
 
Where reference is made to one or more proprietary products in the Contract Documents, but 
restrictive descriptive materials of one or more manufacturer(s) is referred to in the Contract 
Documents, the products of other manufacturers will be accepted, provided they equal or exceed  
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Stage II – Bidding Process 
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the standards set forth in the drawings and specifications and are compatible with the intent and 
purpose of the design, subject to the written approval of the A/E.  Such written approval must 
occur prior to the deadline established for the last scheduled addenda to be issued.  The A/E’s 
written approval will be in an issued Addendum.  If the descriptive material is not restrictive, the 
products of other manufacturers specified will be accepted without prior approval provided they 
are compatible with the intent and purpose of the design as determined by the A/E. 
 
 
15. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors 
 
Contractors shall respond promptly to any inquiry in writing by the DFCM to any concern of 
financial responsibility of the Contractor, Subcontractor or Sub-subcontractor. 
 
 
16. Debarment. 
 
By submitting a bid, the Contractor certifies that neither it nor its principals, including project 
and site managers, have been, or are under consideration for, debarment or suspension, or any 
action that would exclude such from participation in a construction contract by any governmental 
department or agency.  If the Contractor cannot certify this statement, attach to the bid a detailed 
written explanation which must be reviewed and approved by the DFCM as part of the 
requirements for award of the Project. 
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PROJECT SCHEDULE 
Stage II = Two-Stage Bidding Process 

 
 

PROJECT NAME: BOILER REPLACEMENT AND CONTROL UPGRADE – BRIDGERLAND ATC 
    UTAH COLLEGE OF APPLIED TECHNOLOGY – LOGAN, UTAH 
DFCM PROJECT NO: 06011210 

Event Day Date Time Place 

Stage II Bidding Documents 
Available 

Friday March 10, 2006 11:00 AM DFCM, 4110 State Office Bldg, 
SLC, UT and DFCM web site * 

Mandatory Pre-bid Site Meeting  Tuesday March 14, 2006 2:00 PM North Main Entrance 
Bridgerland ATC 
1301 North 600 West 
Logan, UT 

Last Day to Submit Questions Friday March 17, 2006 4:00 PM Darrell Hunting 
Fax – (801) 538-9617 
E-mail dhunting@utah.gov 

Final Addendum Issued 
 

Monday March 20, 2006 4:00 PM DFCM web site* 

Prime Contractors  Turn in Bid and 
Bid Bond / Bid Opening in DFCM 
Conference Room 

Thursday March 23, 2006 3:00 PM DFCM, 4110 State Office Bldg, 
SLC, UT 

Subcontractors List Due 
 

Friday March 24, 2006 3:00 PM DFCM, 4110 State Office Bldg, 
SLC, UT 

Project Completion Date Friday August 11, 2006 3:00 PM Project site 
 
* DFCM’s web site address is http://dfcm.utah.gov 
 

 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM
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BID FORM 
 
NAME OF BIDDER                                                                                     DATE                  
 
 
To the Division of Facilities Construction and Management 
4110 State Office Building 
Salt Lake City, Utah  84114 
 
The undersigned, responsive to the "Notice to Contractors" and in accordance with the Request for Bids 
for the BOILER REPLACEMENT AND CONTROL UPGRADE - BRIDGERLAND ATC – UTAH 
COLLEGE OF APPLIED TECHNOLOGY – LOGAN, UTAH - DFCM PROJECT # 06011210 and 
having examined the Contract Documents and the site of the proposed Work and being familiar with all 
of the conditions surrounding the construction of the proposed Project, including the availability of labor, 
hereby proposes to furnish all labor, materials and supplies as required for the Work in accordance with 
the Contract Documents as specified and within the time set forth and at the price stated below.  This 
price is to cover all expenses incurred in performing the Work required under the Contract Documents of 
which this bid is a part: 
 
I/We acknowledge receipt of the following Addenda:           
 
 
For all work shown on the Drawings and described in the Specifications and Contract Documents, I/we 
agree to perform for the sum of: 
 
                                                                                                                    DOLLARS ($                        ) 
(In case of discrepancy, written amount shall govern) 
 
 
I/We guarantee that the Work will be Substantially Complete by Friday, August 11, 2006, should I/we 
be the successful bidder, and agree to pay liquidated damages in the amount of $500.00 per day for each 
day after expiration of the Contract Time as stated in Article 3 of the Contractor’s Agreement.  
 
This bid shall be good for 45 days after bid opening. 
 
Enclosed is a 5% bid bond, as required, in the sum of          
 
The undersigned Contractor's License Number for Utah is                                              .   
 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM
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BID FORM  
PAGE NO. 2 
 
 
Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10) 
days, unless a shorter time is specified in Contract Documents, and deliver acceptable Performance and 
Payment bonds in the prescribed form in the amount of 100% of the Contract Sum for faithful 
performance of the contract.  The Bid Bond attached, in the amount not less than five percent (5%) of the 
above bid sum, shall become the property of the Division of Facilities Construction and Management as 
liquidated damages for delay and additional expense caused thereby in the event that the contract is not 
executed and/or acceptable l00% Performance and Payment bonds are not delivered within time set forth. 
 
Type of Organization: 
 
                                                                 
(Corporation, Partnership, Individual, etc.) 
 
 
Any request and information related to Utah Preference Laws: 
 
__________________________________________________ 
 
 
 
 
                                  Respectfully submitted, 
 
 
 
      _____________________________________________ 
      Name of Bidder 
 
 
 
 

ADDRESS: 
 
 
                          _____________________________________________ 
 

_____________________________________________ 
 
 
 
                                    _____________________________________________ 
      Authorized Signature  
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BID BOND 
(Title 63, Chapter 56, U. C. A. l953, as Amended) 

 
KNOW ALL PERSONS BY THESE PRESENTS: 
 

That                                                                                                                                                               hereinafter  referred to as 
the "Principal," and                                                                                                                                  , a corporation organized and existing 
under the laws of the State of                                      , with its principal office in the City of ______________ and authorized to transact 
business in this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable 
Securities on Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto 
the STATE OF UTAH, hereinafter referred to as the "Obligee," in the amount of $_____                                                   (5% of the 
accompanying bid), being the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents. 
 

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying 
bid incorporated by reference herein, dated as shown, to enter into a contract in writing for the______________________________________ 
                                                                                                                                                                                                                      Project. 
 

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not 
execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified 
in writing of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated 
damages and not as a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful 
performance thereof within ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and 
void.  It is expressly understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full 
penal sum of this Bond.  The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be 
for a term of sixty (60) days from actual date of the bid opening. 
 

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, 
as amended, and all liabilities on this Bond shall be determined in accordance with said provisions to  same extent as if it were copied at 
length herein. 
 

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated 
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned 
representative, pursuant to authority of its governing body. 
 
DATED this                      day of                                                 , 20                  . 
 
Principal's name and address (if other than a corporation):       Principal's name and address (if a corporation): 
 
                                                                                                                                                                                                   
 
                                                                                                                                                                                                 
 
By:                                                                                                    By:                                                                                 
 
Title:                                                                                                 Title:                                                                                
                                                                                         (Affix Corporate Seal) 
 

Surety's name and address: 
 

                                                                                          
 

                                                                                        
STATE OF                                )  
                                                   ) ss.     By:                                                                                 
COUNTY OF                            )             Attorney-in-Fact                         (Affix Corporate Seal) 

 
On this         day of                         , 20         , personally appeared before me                                                                                    , 

whose identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say 
that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has 
complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she 
acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this                   day of                                    , 20           . 
My Commission Expires:                                                  
Resides at:                                                                         
                                                                                         

NOTARY PUBLIC 
 
 

Approved As To Form:   May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 

Agency:  _______________________________________________________ 
Agent:    _______________________________________________________ 
Address: _______________________________________________________
Phone:   _______________________________________________________



DFCM FORM 7b-2  052505 13

 
 
 

 
 
 
 

INSTRUCTION AND SUBCONTRACTORS LIST FORM 
 

The three low bidders, as well as all other bidders that desire to be considered, are required by law to 
submit to DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the 
subcontractor’s name, bid amount and other information required by Building Board Rule and as stated 
in these Contract Documents, on the following basis: 
 

PROJECTS UNDER $500,000 - ALL SUBS $20,000 OR OVER MUST BE LISTED 
PROJECTS $500,000 OR MORE - ALL SUBS $35,000 OR OVER MUST BE LISTED 

 
•  Any additional subcontractors identified in the bid documents shall also be listed. 
•  The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a 
    subcontractor list meeting the requirements of State law.  
•  List subcontractors for base bid as well as the impact on the list that the selection of any alternate 
    may have. 
•  Bidder may not list more than one subcontractor to perform the same work. 
•  Bidder must list “Self” if performing work itself. 

 
LICENSURE: 
 
The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's 
license number as issued by DOPL, if such license is required under Utah Law, shall be listed.  Bidder 
shall certify that all subcontractors, required to be licensed, are licensed as required by State law.  A 
subcontractor includes a trade contractor or specialty contractor and does not include suppliers who 
provide only materials, equipment, or supplies to a contractor or subcontractor. 
 
BIDDER LISTING 'SELF' AS PERFORMING THE WORK: 
 
Any bidder that is properly licensed for the particular work and intends to perform that work itself in 
lieu of a subcontractor that would otherwise be required to be on the subcontractor list, must insert the 
term ‘Self’ for that category on the subcontractor list form.  Any listing of ‘Self’ on the sublist form 
shall also include the amount allocated for that work. 
 
‘SPECIAL EXCEPTION’: 
 
A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a 
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or 
reasonable bid under the provisions of U.C.A.Section 63A-5-208(4).  The bidder shall insert the term 
‘Special Exception’ for that category of work, and shall provide documentation with the subcontractor 
list describing the bidder’s efforts to obtain a bid of a qualified subcontractor at a reasonable cost and 
why the bidder was unable to obtain a qualified subcontractor bid.  The Director must find that the 
bidder complied in good faith with State law requirements for any ‘Special Exception’ designation, in 
order for the bid to be considered.  If awarded the contract, the Director shall supervise the bidder’s 
efforts to obtain a qualified subcontractor bid.  The amount of the awarded contract may not be 
adjusted to reflect the actual amount of the subcontractor’s bid.   Any listing of ‘Special Exception’ on 
the sublist form shall also include amount allocated for that work. 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM 
Page No. 2 
 
 
GROUNDS FOR DISQUALIFICATION: 
 
The Director may not consider any bid submitted by a bidder if the bidder fails to submit a 
subcontractor list meeting the requirements of State law.  Director may withhold awarding the contract 
to a particular bidder if one or more of the proposed subcontractors are considered by the Director to 
be unqualified to do the Work or for such other reason in the best interest of the State of Utah.  
Notwithstanding any other provision in these instructions, if there is a good faith error on the sublist 
form, at the sole discretion of the Director, the Director may provide notice to the contractor and the 
contractor shall have 24 hours to submit the correction to the Director.  If such correction is submitted 
timely, then the sublist requirements shall be considered met. 
 
CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM: 
 
Subsequent to twenty-four hours after the bid opening, the contractor may change its listed 
subcontractors only after receiving written permission from the Director based on complying with all 
of the following criteria. 
 
(1) The contractor has established in writing that the change is in the best interest of the State and 

that the contractor establishes an appropriate reason for the change, which may include, but not 
is not limited to, the following reasons: the original subcontractor has failed to perform, or is 
not qualified or capable of performing, and/or the subcontractor has requested in writing to be 
released. 

(2) The circumstances related to the request for the change do not indicate any bad faith in the 
original listing of the subcontractors. 

(3) Any requirement set forth by the Director to ensure that the process used to select a new 
subcontractor does not give rise to bid shopping. 

(4) Any increase in the cost of the subject subcontractor work is borne by the contractor.   
(5) Any decrease in the cost of the subject subcontractor work shall result in a deductive change 

order being issued for the contract for such decreased amount. 
(6) The Director will give substantial weight to whether the subcontractor has consented in writing 

to being removed unless the Contractor establishes that the subcontractor is not qualified for 
the work. 

 
EXAMPLE: 
 
Example of a list where there are only four subcontractors: 
 
 

 
  
                TYPE OF WORK 

 
 SUBCONTRACTOR,  
  “SELF” OR “SPECIAL EXCEPTION” 

 
 SUBCONTRACTOR 
       BID AMOUNT 

 
  
  CONT. LICENSE # 

 
ELECTRICAL 

 
ABCD Electric Inc. 

 
       $350,000.00 

 
    123456789000 

 
LANDSCAPING 

 
“Self” 

 
         300,000.00 

 
    123456789000 

 
CONCRETE (ALTERNATE #1) 

 
XYZ Concrete Inc 

 
         298,000.00 

 
     987654321000 

 
MECHANICAL 

 
“Special Exception”  
             (attach documentation) 

 
Fixed at:  350,000.00 

 
 (TO BE PROVIDED 
AFTER OBTAINING 
SUBCONTRACTOR) 

 
PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS  

SUBCNTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED. 
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SUBCONTRACTORS LIST 

FAX TO 801-538-3677 
 
PROJECT TITLE:                                                                                                                                   
 
Caution:   You must read and comply fully with instructions. 
 

 
  
                TYPE OF WORK 

 
              SUBCONTRACTOR,  
“SELF” OR “SPECIAL EXCEPTION” 

 
 SUBCONTRACTOR 
       BID AMOUNT 

 
  
CONT. LICENSE # 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
We certify that: 
l. This list includes all subcontractors as required by the instructions, including those related to the base bid as well as any 

alternates. 
2. We have listed “Self” or “Special Exception” in accordance with the instructions. 
3. All subcontractors are appropriately licensed as required by State law. 
 

FIRM:                                                                     
 
DATE:                                                SIGNED BY:                                                            
 
NOTICE:   FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED 
IN THESE CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR DFCMS REFUSAL TO ENTER INTO A 
WRITTEN CONTRACT WITH BIDDER.  ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND AS 
DEEMED APPROPRIATE BY DFCM.  ATTACH A SECOND PAGE IF NECESSARY.                             
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FUGITIVE DUST PLAN 
 

 
 
 
 
 
The Contractor will fill out the form and file the original with the Division of Air Quality and a copy of 
the form with the Division of Facilities Construction & Management, prior to the issuance of any notice 
to proceed. 
 
The Contractor will be fully responsible for compliance with the Fugitive Dust Control Plan, including 
the adequacy of the plan, any damages, fines, liability, and penalty or other action that results from 
noncompliance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 1 of 7 
16 



DFCM FORM 7b-2   012405  

 
Utah Division of Air Quality 

April 20, 1999 
 
GUIDANCE THAT MUST BE CONSIDERED IN DEVELOPING AND SUBMITTING A 
DUST CONTROL PLAN FOR COMPLIANCE WITH R307-309-3,  4, 5,  6, 7 
 
Source Information: 
 
1. Name of your operation (source): provide a name if the source is a construction site. 
 
 
 
 
2.  Address or location of your operation or construction site. 
 
 
 
 
 
3. UTM coordinates or Longitude/Latitude of stationary emission points at your operation. 
 
 
 
 
 
4. Lengths of the project, if temporary (time period). 
 
 
 
 
5. Description of process (include all sources of dust and fugitive dust).  Please, if necessary, use 

additional sheets of paper for this description.  Be sure to mark it as an attachment. 
 
 
 
 
 
6. Type of material processed or disturbed. 
 
 
 
7. Amount of material processed (tons per year, tons per month, lbs./hr., and applicable units). 
 
 
 

Page 2 of 7 
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8. Destination of product (where will the material produced be used or transported, be specific, 
provide address or specific location), information needed for temporary relocation applicants. 

 
 
 
 
 
 
9. Identify the individual who is responsible for the implementation and maintenance of fugitive 

dust control measures.  List name(s), position(s) and telephone number(s). 
 
 
 
 
 
 
10. List, and attach copies of any contract lease, liability agreement with other companies that may, 

or will, be responsible for dust control on site or on the project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 3 of 7 
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Description of Fugitive Dust Emission Activities 

(Things to consider in addressing fugitive dust control strategies.) 
 
 
1. Type of activities (drilling and blasting, road construction, development construction, earth 

moving and excavation, handling and hauling materials, cleaning and leveling, etc). 
 
 
 
 
2. List type of equipment generating the fugitive dust. 
 
 
 
 
3. Diagram the location of each activity or piece of equipment on site.  Please attach the diagram. 
 
 
 
 
4. Provide pictures or drawings of each activity.  Include a drawing of the unpaved/paved road 

network used to move loads “on” and “off” property. 
 
 
 
 
5. Vehicle miles travels on unpaved roads associated with the activity (average speed). 
 
 
 
 
6. Type of dust emitted at each source (coal, cement, sand, soil, clay, dust, etc.) 
 
 
 
 
7. Estimate the size of the release area at which the activity occurs (square miles).  For haul or dirt 

roads include total miles of road in use during the activity. 
 
 
 
 
 
 

Page 4 of 7 
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Description of Fugitive Dust Emission Controls on Site  

 
 
Control strategies must be designed to meet 20% opacity or less on site (a lesser opacity may be defined 
by Approval Order conditions or federal requirements such as NSPS), and control strategies must 
prevent exceeding 10% opacity from fugitive dust at the property boundary (site boundary) for 
compliance with R307-309-3. 
 
1. Types of ongoing emission controls proposed for each activity, each piece of equipment, and 

haul roads. 
 
 
 
 
 
2. Types of additional dust controls proposed for bare, exposed surfaces (chemical stabilization, 

synthetic cover, wind breaks, vegetative cover, etc). 
 
 
 
 
 
3. Method of application of dust suppressant. 
 
 
 
 
 
4. Frequency of application of dust suppressant. 
 
 
 
 
 
5. Explain what triggers the use of a special control measure other than routine measures already in 

place, such as covered loads or measures covered by a permit condition (increase in opacity, high 
winds, citizen complaints, dry conditions, etc). 

 
 
 
 
6. Explain in detail what control strategies/measures will be implemented off-hours, i.e., 

Saturdays/Sundays/Holidays, as well as 6 PM to 6 AM each day. 
 
 

Page 5 of 7 
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Description of Fugitive Dust Control Off-site 
 
Prevent, to the maximum extent possible, deposition of materials, which may create fugitive dust on 
public and private paved roads in compliance with R307-309-5, 6, 7. 
 
1. Types of emission controls initiated by your operation that are in place “off” property 

(application of water, covered loads, sweeping roads, vehicle cleaning, etc.). 
 
 
 
 
 
2. Proposed remedial controls that will be initiated promptly if materials, which may create fugitive 

dust, are deposited on public and private paved roads. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Submit the Dust Control Plan to: 
 
 Executive Secretary   Phone:   (801) 536-4000 
 Utah Air Quality Board  FAX:     (801) 536-4099 
 POB 144820 
 15 North 1950 West 

Salt Lake City, Utah 84114-4820 
 
 
 
 
 
 
 
 
 
 
 

Page 6 of 7 
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Fugitive Dust Control Plan Violation Report 
 
 
When a source is found in violation of R307-309-3 or in violation of the Fugitive Dust Control Plan, the 
course must submit a report to the Executive Secretary within 15 days after receiving a Notice of 
Violation.  The report must include the following information: 
 
1. Name and address of dust source. 
 
 
2. Time and duration of dust episode. 
 
 
3. Meteorological conditions during the dust episode. 
 
 
4. Total number and type of fugitive dust activities and dust producing equipment within each 

operation boundary.  If no change has occurred from the existing dust control plan, the source 
should state that the activity/equipment is the same. 

 
 
5. Fugitive dust activities or dust producing equipment that caused a violation of R-307-309-3 or 

the sources dust control plan. 
 
 
6. Reasons for failing to control dust from the dust generating activity or equipment. 
 
 
7. New and/or additional fugitive dust control strategies necessary to achieve compliance with 

R307-309-3, 4, 5, 6, or 7. 
 
 
8. If it can not be demonstrated that the current approved Dust Control Plan can result in 

compliance with R307-309-3 through 7, the Dust Control Plan must be revised so as to 
demonstrate compliance with 307-309-3 through 7.  Within 30 days of receiving a fugitive dust 
Notice of Violation, the source must submit the revised Plan to the Executive Secretary for 
review and approval. 

 
Submit the Dust Control Plan to: 
 Executive Secretary   Phone:   (801) 536-4000 
 Utah Air Quality Board  FAX:     (801) 536-4099 
 POB 144820 
 15 North 1950 West 
 Salt Lake City, Utah 84114-4820 
 
Attachments:  DFCM Form FDR R-307-309, Rule 307-309 

Page 7 of 7 
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300/300/____/FVA/____/_____/__/_ 
Project No.  ________ 

 
 
 

CONTRACTOR'S  AGREEMENT 
 
FOR: 
 
____________________________________ 
____________________________________ 
____________________________________ 
 
THIS CONTRACTOR'S AGREEMENT, made and entered into this ____ day of _________, 20__, by 
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter 
referred to as "DFCM", and ______________________________, incorporated in the State of 
___________ and authorized to do business in the State of Utah, hereinafter referred to as "Contractor", 
whose address is ________________________________. 
 
WITNESSETH:  WHEREAS, DFCM intends to have Work performed at _________________ 
_______________________________________________. 
 
WHEREAS, Contractor agrees to perform the Work for the sum stated herein. 
 
NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's 
Agreement, agree as follows: 
 
ARTICLE  1.  SCOPE  OF  WORK.  The Work to be performed shall be in accordance with the 
Contract Documents prepared by _______________________________________________ and entitled 
“______________________________________________________________.” 
 
The DFCM General Conditions (“General Conditions”) dated May 25, 2005 on file at the office of 
DFCM and available on the DFCM website, are hereby incorporated by reference as part of this 
Agreement and are included in the specifications for this Project.  All terms used in this Contractor's 
Agreement shall be as defined in the Contract Documents, and in particular, the General Conditions.   
 
The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the 
Contract Documents which are hereby incorporated by reference.  It is understood and agreed by the 
parties hereto that all Work shall be performed as required in the Contract Documents and shall be 
subject to inspection and approval of DFCM or its authorized representative.  The relationship of the 
Contractor to the DFCM hereunder is that of an independent Contractor. 
 
ARTICLE  2.  CONTRACT  SUM.  The DFCM agrees to pay and the Contractor agrees to accept in 
full performance of this Contractor's Agreement, the sum of ________________________________ 
_______________________________________ DOLLARS AND NO CENTS ($________.00), which 
is the base bid, and which sum also includes the cost of a 100% 
 
 

23 



DFCM FORM 7b-2   012405  

CONTRACTOR'S  AGREEMENT 
PAGE NO. 2 
 
 
Performance Bond and a 100% Payment Bond as well as all insurance requirements of the Contractor.  
Said bonds have already been posted by the Contractor pursuant to State law.  The required proof of 
insurance certificates have been delivered to DFCM in accordance with the General Conditions before 
the execution of this Contractor's Agreement. 
 
ARTICLE  3.  TIME  OF  COMPLETION  AND  DELAY  REMEDY.  The Work shall be 
Substantially Complete within _________________ (___) calendar days after the date of the Notice to 
Proceed.  Contractor agrees to pay liquidated damages in the amount of $______ per day for each day 
after expiration of the Contract Time until the Contractor achieves Substantial Completion in accordance 
with the Contract Documents, if Contractor's delay makes the damages applicable.  The provision for 
liquidated damages is: (a) to compensate the DFCM for delay only; (b) is provided for herein because 
actual damages can not be readily ascertained at the time of execution of this Contractor's Agreement; 
(c) is not a penalty; and (d) shall not prevent the DFCM from maintaining Claims for other non-delay 
damages, such as costs to complete or remedy defective Work. 
 
No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier, 
against the DFCM or State of Utah  for damages or other claims due to losses attributable to hindrances 
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers, 
employees or agents, except as expressly provided in the General Conditions.  The Contractor may 
receive a written extension of time, signed by the DFCM, in which to complete the Work under this 
Contractor's Agreement in accordance with the General Conditions. 
 
ARTICLE  4.  CONTRACT  DOCUMENTS.  The Contract Documents consist of this Contractor's 
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other 
Conditions), the Drawings, Specifications, Addenda and Modifications.  The Contract Documents shall 
also include the bidding documents, including the Notice to Contractors, Instructions to 
Bidders/Proposers and the Bid/Proposal, to the extent not in conflict therewith and other documents and 
oral presentations that are documented as an attachment to the contract. 
 
All such documents are hereby incorporated by reference herein.  Any reference in this Contractor's 
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the 
importance or applicability of any other provisions of the Contract Documents. 
 
ARTICLE  5.  PAYMENT.  The DFCM agrees to pay the Contractor from time to time as the Work 
progresses, but not more than once each month after the date of Notice to Proceed, and only upon 
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent 
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials 
furnished in place or on the site.  The Contractor agrees to furnish to the DFCM invoices for materials 
purchased and on the site but not installed, for which the  
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CONTRACTOR'S  AGREEMENT 
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Contractor requests payment and agrees to safeguard and protect such equipment or materials and is 
responsible for safekeeping thereof and if such be stolen, lost or destroyed, to replace same. 
 
Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be 
supplied by the Contractor at the time of request for Certificate of Payment on account.  Materials for 
which payment has been made cannot be removed from the job site without DFCM's written approval.  
Five percent (5%) of the earned amount shall be retained from each monthly payment.  The retainage, 
including any additional retainage imposed and the release of any retainage, shall be in accordance with 
UCA 13-8-5 as amended.  Contractor shall also comply with the requirements of UCA 13-8-5, including 
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention 
proceeds.  The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law 
in fulfilling the retention law requirements with subcontractors at any tier. 
 
ARTICLE  6.  INDEBTEDNESS.  Before final payment is made, the Contractor must submit evidence 
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding 
indebtedness in connection with the Work have been properly paid.  Final Payment will be made after 
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the 
applicable provisions of the General Conditions. 
 
Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial 
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in 
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any 
payment by DFCM to Contractor. 
 
ARTICLE  7.  ADDITIONAL  WORK.  It is understood and agreed by the parties hereto that no 
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in 
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents 
for such additional labor or materials has been executed.  The DFCM specifically reserves the right to 
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or 
restricting the scope of the Work. 
 
ARTICLE  8.  INSPECTIONS.  The Work shall be inspected for acceptance in accordance with the 
General Conditions. 
 
ARTICLE  9.  DISPUTES.  Any dispute, PRE or Claim between the parties shall be subject to the 
provisions of Article 7 of the General Conditions.  DFCM reserves all rights to pursue its rights and 
remedies as provided in the General Conditions.  
 
ARTICLE  10.  TERMINATION,  SUSPENSION  OR  ABANDONMENT.  This Contractor’s 
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions. 
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ARTICLE  11.  DFCM'S  RIGHT  TO  WITHHOLD  CERTAIN  AMOUNT  AND  MAKE  USE 
THEREOF.  The DFCM may withhold from payment to the Contractor such amount as, in DFCM's 
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for 
labor and services rendered and materials furnished in and about the Work.  The DFCM may apply such 
withheld amounts for the payment of such claims in DFCM's discretion.  In so doing, the DFCM shall be 
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment 
made under this Contractor's Agreement by the DFCM to the Contractor.  DFCM shall not be liable to 
the Contractor for any such payment made in good faith.  Such withholdings and payments may be made 
without prior approval of the Contractor and may be also be prior to any determination as a result of any 
dispute, PRE, Claim or litigation. 
 
ARTICLE  12.  INDEMNIFICATION.  The Contractor shall comply with the indemnification 
provisions of the General Conditions.  
 
ARTICLE  13.   SUCCESSORS AND ASSIGNMENT  OF  CONTRACT.  The DFCM and 
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to 
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such 
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s 
Agreement.   The Contractor shall not assign this Contractor’s Agreement without the prior written 
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any 
rights under this Contractor’s Agreement, without prior written consent of the DFCM. 
 
ARTICLE  14.  RELATIONSHIP  OF  THE  PARTIES.  The Contractor accepts the relationship of 
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to 
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering 
the interest of the DFCM; to furnish efficient business administration and supervision; to make best 
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in 
the best and most expeditious and economic manner consistent with the interests of the DFCM.  
 
ARTICLE  15.  AUTHORITY  TO  EXECUTE  AND  PERFORM  AGREEMENT.   Contractor 
and DFCM each represent that the execution of this Contractor's Agreement and the performance 
thereunder is within their respective duly authorized powers. 
 
ARTICLE  16.  ATTORNEY  FEES  AND  COSTS.  Except as otherwise provided in the dispute 
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable 
attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this 
Contractor's Agreement or recover damages or any other action as a result of a breach thereof. 
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IN WITNESS WHEREOF, the parties hereto have executed this Contractor's Agreement on the day 
and year stated hereinabove. 
 
 
       CONTRACTOR:                              
 
              
       Signature                                 Date 
 
       Title:         
State of       _____________) 
             )                                                   
County of    _____________)    Please type/print name clearly 
 
On this ____ day of _________, 20____, personally appeared before me, __________________, 
whose identity is personally known to me (or proved to me on the basis of satisfactory evidence) and 
who by me duly sworn (or affirmed), did say that he (she) is the ________________ (title or office) of 
the firm and that said document was signed by him (her) in behalf of said firm. 
 
       _____________________________ 
       Notary Public 
(SEAL) 
       My Commission Expires _________ 
 
 
 
 
APPROVED AS TO AVAILABILITY  DIVISION OF FACILITIES 
OF FUNDS:      CONSTRUCTION AND MANAGEMENT 
 
               
Financial Manager,                      Date  ________________        Date 
Division of Facilities Construction    Manager - 
and Management     Capital ___________  
 
 
 
 
APPROVED AS TO FORM:    APPROVED FOR EXPENDITURE: 
ATTORNEY GENERAL    
May 25, 2005             
By: Alan S. Bachman     Division of Finance                                Date 
 Asst Attorney General 
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PERFORMANCE  BOND 
 (Title 63, Chapter 56, U. C. A. 1953, as Amended) 
 

That                                                                                                                                                           hereinafter referred to as the "Principal" and 
                                                                                                                               , a corporation organized and existing under the laws of the State of  
 , with its principal office in the City of                                      and authorized to transact business in this State and U. S. Department of the Treasury 
Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on  Federal Bonds and as Acceptable Reinsuring Companies); 
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of    
                                                    DOLLARS ($                                        ) for the payment whereof, the 
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents. 
 

WHEREAS, the Principal has entered into a certain written Contract  with the Obligee, dated the                   day of                                 , 20         , to 
construct                                                                                                                                                                                                                          
in the County of                                  , State of Utah, Project No.                                    , for the approximate sum of                                
                                                                                                                                                           Dollars ($                                             ), which 
Contract is hereby incorporated by reference herein. 
 

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the  
Contract Documents including, but not limited to, the Plans, Specifications and conditions   thereof, the one year performance warranty, and the terms of the  
Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.  
 

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors, 
administrators or successors of the Owner. 
 

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties. 
 

PROVIDED,  HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, 
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein. 
 

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this             day of                               ,  20           . 
 
WITNESS OR ATTESTATION: PRINCIPAL: 
 
                                                                                                                                                                                                                   
 

By:                                                                                                       
             (Seal) 

Title:                                                                                                    
 
 
WITNESS OR ATTESTATION:     SURETY: 
 
                                                                                                                                                                                                                  
 

By:                                                                                                    
       Attorney-in-Fact                                                                   (Seal) 

STATE OF                                       ) 
                                                         )   ss. 
COUNTY OF                                   ) 
 
On this               day of                                      ,  20       , personally appeared before me                                                                                                   , whose 
identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney 
in-fact of the above-named Surety Company and  that  he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah  in 
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this                   day of                                                  , 20             . 
 
My commission expires:                                                         
Resides at:                                                                               ________       

NOTARY PUBLIC 
 
 
 
 

Approved As To Form:  May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 

28 

Agency:  ________________________________________________ 
Agent:    ________________________________________________ 
Address: ________________________________________________ 
Phone:    ________________________________________________ 



DFCM FORM 7b-2   012405  

PAYMENT  BOND 
 (Title 63, Chapter 56, U. C. A. l953, as Amended) 
 
KNOW ALL PERSONS BY THESE PRESENTS: 
 

That                                                                                                                      hereinafter referred to as the "Principal," and                
                                                 , a corporation organized and existing under the laws of the State  of      authorized to do business in this State 
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as 
Acceptable Reinsuring Companies); with its principal office in the City of   ,  hereinafter referred to as the "Surety," are held and firmly bound unto 
the State of Utah hereinafter referred to as the "Obligee," in the amount of            
Dollars ($                                        ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors 
and assigns, jointly and severally, firmly by these presents. 
 

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the                day of                                     , 20         ,  
to construct                
in the County of                                   , State of Utah, Project No.                                    for the approximate sum of             
                                                                                   Dollars ($                 ), which contract is hereby 
incorporated by reference herein. 
 

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal  
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, l953, as amended, and in the prosecution of the 
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.  
 

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms  
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,  
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications  
or drawings and agrees that they shall become part of the Contract Documents. 
 

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and  
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein. 
 

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this               day of                              , 20         . 
 
WITNESS OR ATTESTATION:     PRINCIPAL: 
 
                                                                                                                                                                                                            
 

By:                                                                                                     
                                                                                 (Seal) 

Title:                                                                                                    
 
WITNESS OR ATTESTATION:     SURETY: 
 
                                                                                                                                                                                                             
 

By:                                                                                                       
STATE OF                                      )            Attorney-in-Fact                                                                (Seal) 
                                                        )  ss.  
COUNTY OF                                 ) 
 

On this                day of                                                , 20          ,  personally appeared before me             
                                                                                                                                        , whose identity is personally known to me or proved  to  me on  the basis of 
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly 
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and 
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this               day of                                                             ,  20            . 
 
My commission expires:                                                  
Resides at:                                                                                                                                                                         

   NOTARY PUBLIC 
 
 

Approved As To Form:  May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 
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CHANGE ORDER #   
_____________________________________________________________________________________________ 
CONTRACTOR:     AGENCY OR INSTITUTION:  
       PROJECT NAME:   
       PROJECT NUMBER:   
       CONTRACT NUMBER:  
ARCHITECT:      DATE:     
 

 
               AMOUNT 

 
                DAYS 

 
CONSTRUCTION 
CHANGE 
DIRECTIVE NO. 

 
PROPOSAL 
REQUEST 
NO.  

 
 INCREASE 

 
 DECREASE 

 
INCREASE 

 
DECREASE 

 
 

     

  
 

  
 

 
 

 
 

  
 

  
 

 
 

 
 

  
 

  
 

 
 

 
 

  
 

  
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

   

                               Amount                Days                 Date 
 
ORIGINAL CONTRACT 

   

 
TOTAL PREVIOUS CHANGE ORDERS  

   
 

 
TOTAL THIS CHANGE ORDER  

   
 

 
ADJUSTED CONTRACT 

   

 
DFCM and Contractor agree that the terms, contract sum, scope of the Work and time specified in this 
Change Order shall constitute the full accord and satisfaction, and complete adjustment to the Contract 
and includes all direct and indirect costs and effects related to, incidental to, and/or reasonably implied 
from such change in the contract terms, sum, scope of the Work and time. 
 
 
Contractor:                                                                                                                    

  Date 
Architect/Engineer:                                                                                                         

  Date 
Agency or Institution:                                                                                                                

  Date 

DFCM:                                                                                                          
  Date 

Funding Verification:                                                                                           
                                                                                                             Date 

 
4110 State Office Building, Salt Lake City, Utah  84114  
telephone 801-538-3018 • facsimile 801-538-3267 • http://dfcm.utah.gov                    Page _____ of _____page(s) 

Divisionof Facilities Construction and Management 
4110 State Office Building, Salt Lake City UT 84114 
Telephone (801)538-3018 FAX (8901)538-3267 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
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CERTIFICATE  OF  SUBSTANTIAL  COMPLETION 
 
 
PROJECT                                                                                                       PROJECT NO: ___________________________ 
 
AGENCY/INSTITUTION ______________________________________________________________________________  
 
AREA ACCEPTED                
 
The Work performed under the subject Contract has been reviewed on this date and found to be Substantially Completed as 
defined in the General Conditions; including that the construction is sufficiently completed in accordance with the Contract 
Documents, as modified by any change orders agreed to by the parties, so that the State of Utah can occupy the Project or specified 
area of the Project for the use for which it is intended. 
 
The DFCM - (Owner) accepts the Project or specified area of the Project as Substantially Complete and will assume full 
possession of the Project or specified area of the Project at                      (time) on                                          (date). 
 
The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, including 
utilities and insurance, of the Project subject to the  itemized responsibilities and/or exceptions noted below: 
                
 
                
 
The Owner acknowledges receipt of the following closeout and transition materials: 
� Record Drawings     � O & M Manuals � Warranty Documents � Completion of Training         

Requirements 
 
A list of items to be completed or corrected (Punch List) is attached hereto.  The failure to include an item on it does not alter the 
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including authorized 
changes thereof.  The amount of_____________. (Twice the value of the punch list work) shall be retained to assure the 
completion of the punch list work.                                                     
 
The Contractor shall complete or correct the Work on the list of (Punch List) items appended hereto within                    _
 calendar days from the above date of issuance of this Certificate.   If the list of items is not completed within the time allotted 
the Owner has the right to be compensated for the delays and/or complete the work with the help of independent contractor at the 
expense of the retained project funds.  If the retained project funds are insufficient to cover the delay/completion damages, the 
Owner shall be promptly reimbursed for the balance of the funds needed to compensate the Owner. 
 
       by:         
CONTRACTOR (include name of firm)                               (Signature)                                                           DATE 
                                                                                
       by:         
A/E  (include name of firm)                                                  (Signature)                                                           DATE 
                                                                                                                                                                                                                           
       by:         
USING INSTITUTION OR AGENCY                                (Signature)                                                           DATE 
 
       by:         
DFCM  (Owner)                                                                   (Signature)                                                            DATE 
 
4110 State Office Building, Salt Lake City, Utah  84114  cc:     Parties Noted 
telephone 801-538-3018 • facsimile 801-538-3267 • http://dfcm.utah.gov          DFCM, Director 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management DFCM
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SECTION 01100 - SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Work covered by the Contract Documents. 

2. Type of the Contract. 

3. Work phases. 

4. Work under other contracts. 

5. Products ordered in advance. 

6. Owner-furnished products. 

7. Use of premises. 

8. Owner's occupancy requirements. 

9. Work restrictions. 

10. Specification formats and conventions. 

B. Related Sections include the following: 

1. Division 1 Section "Summary of Multiple Contracts" for division of responsibilities for 

the Work. 

2. Division 1 Section "Temporary Facilities and Controls" for limitations and procedures 

governing temporary use of Owner's facilities. 

1.3 WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification:  BATC Boiler Replacement, DFCM project number 01290210. 

1. Project Location:  1301 North 600 West, Logan, Utah, 84321. 

B. Owner:  State of Utah 

1. Owner's Representative:  Darrell Hunting, DFCM, 4110 State Office Building, Salt Lake 

City, Utah, 84114. 

C. Architect:  Ray Vernon, Spectrum Engineers, 40 West Cache Valley Blvd., Logan, Utah, 84341. 

D. The Work consists of the following: 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 

#20050235NS  DFCM # 01290210 

 

SUMMARY 01100 - 2 

1. The Work includes removal and replacement of existing boilers; patching of existing 

boiler flues and installation of new boiler flues. Associated control work to be provided 

under separate bid package. 

2. Project is designed to comply with a Certification Level according to the U.S. Green 

Building Council's Leadership in Energy & Environmental Design (LEED) Rating 

System, as specified in Division 1 Section "LEED Requirements." 

1.4 TYPE OF CONTRACT 

A. Project will be constructed under a single prime contract. 

B. Project will be constructed under multiple contracts.  See Division 1 Section "Summary of 

Multiple Contracts" for a description of work included under each separate contract.  Contracts 

for this Project include the following: 

1. Bid Phase I 

2. Bid Phase II 

1.5 WORK PHASES 

A. The Work shall be conducted in 2 phases in the following order, with each phase substantially 

complete before beginning the next phase: 

1. Bid Phase I:  Boiler demolition and removal. 

2. Bid Phase II:  New boiler installation and connection to existing system. 

B. Before commencing Work of each phase, submit a schedule showing the sequence, 

commencement and completion dates, and move-out and -in dates of Owner's personnel for all 

phases of the Work. 

1.6 WORK UNDER OTHER CONTRACTS 

A. General:  Cooperate fully with separate contractors so work on those contracts may be carried 

out smoothly, without interfering with or delaying work under this Contract.  Coordinate the 

Work of this Contract with work performed under separate contracts. 

1. Work under this contract shall be coordinated with associated controls contractor. 

Controls contractor is Utah Controls. All balancing and commissioning shall be 

coordinated to complete commissioning as described in section 15990. 

B. Concurrent Work:  Owner has awarded separate contract(s) for the following construction 

operations at Project site.  Those operations will be conducted simultaneously with work under 

this Contract. 

1. Boiler Controls:  A separate contract has been awarded to Utah Controls to control the 

boilers being installed under this project. 
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1.7 PRODUCTS ORDERED IN ADVANCE 

A. General:  Owner has negotiated Purchase Orders with suppliers of material and equipment to be 

incorporated into the Work.  Owner will assign these Purchase Orders to Contractor.  Costs for 

receiving, handling, storage if required, and installation of material and equipment are included 

in the Contract Sum. 

1. Contractor's responsibilities are same as if Contractor had negotiated Purchase Orders, 

including responsibility to renegotiate purchase and to execute final Purchase-Order 

agreements. 

1.8 USE OF PREMISES 

A. General:  Contractor shall have limited use of premises for construction operations as indicated 

on Drawings by the Contract limits. 

B. Use of Site:  Limit use of premises to areas within the Contract limits indicated.  Do not disturb 

portions of Project site beyond areas in which the Work is indicated. 

1. Limits:  Confine constructions operations to boiler room and area outside boiler room 

permitted by owner. 

2. Owner Occupancy:  Allow for Owner occupancy of Project site and use by the public. 

3. Driveways and Entrances:  Keep driveways, parking garage, loading areas, and entrances 

serving premises clear and available to Owner, Owner's employees, and emergency 

vehicles at all times.  Do not use these areas for parking or storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances. 

b. Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on-site. 

C. Use of Existing Building:  Maintain existing building in a weathertight condition throughout 

construction period.  Repair damage caused by construction operations.  Protect building and its 

occupants during construction period. 

1.9 OWNER'S OCCUPANCY REQUIREMENTS 

A. Full Owner Occupancy:  Owner will occupy site and existing building during entire 

construction period.  Cooperate with Owner during construction operations to minimize 

conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with Owner's day-

to-day operations.  Maintain existing exits, unless otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 

facilities.  Do not close or obstruct walkways, corridors, or other occupied or used 

facilities without written permission from Owner and authorities having jurisdiction. 

2. Provide not less than 72 hours' notice to Owner of activities that will affect Owner's 

operations. 
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1.10 WORK RESTRICTIONS 

A. On-Site Work Hours:  Work shall be generally performed inside the existing building during 

normal business working hours Monday through Friday, except otherwise indicated. 

B. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or 

others unless permitted under the following conditions and then only after arranging to provide 

temporary utility services according to requirements indicated: 

1. Notify Owner not less than two days in advance of proposed utility interruptions. 

2. Do not proceed with utility interruptions without Owner's written permission. 

1.11 SPECIFICATION FORMATS AND CONVENTIONS 

A. Specification Format:  The Specifications are organized into Divisions and Sections using the 

16-division format and CSI/CSC's "MasterFormat" numbering system. 

1. Section Identification:  The Specifications use Section numbers and titles to help cross-

referencing in the Contract Documents.  Sections in the Project Manual are in numeric 

sequence; however, the sequence is incomplete because all available Section numbers are 

not used.  Consult the table of contents at the beginning of the Project Manual to 

determine numbers and names of Sections in the Contract Documents. 

2. Division 1:  Sections in Division 1 govern the execution of the Work of all Sections in 

the Specifications. 

B. Specification Content:  The Specifications use certain conventions for the style of language and 

the intended meaning of certain terms, words, and phrases when used in particular situations.  

These conventions are as follows: 

1. Abbreviated Language:  Language used in the Specifications and other Contract 

Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.  

Words implied, but not stated, shall be inferred as the sense requires.  Singular words 

shall be interpreted as plural, and plural words shall be interpreted as singular where 

applicable as the context of the Contract Documents indicates. 

2. Imperative mood and streamlined language are generally used in the Specifications.  

Requirements expressed in the imperative mood are to be performed by Contractor.  

Occasionally, the indicative or subjunctive mood may be used in the Section Text for 

clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by 

others when so noted. 

a. The words "shall," "shall be," or "shall comply with," depending on the context, 

are implied where a colon (:) is used within a sentence or phrase. 
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1.12 MISCELLANEOUS PROVISIONS 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01100 
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SECTION 01310 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative provisions for coordinating construction operations on 

Project including, but not limited to, the following: 

1. Coordination Drawings. 

2. Administrative and supervisory personnel. 

3. Project meetings. 

B. Each contractor shall participate in coordination requirements.  Certain areas of responsibility 

will be assigned to a specific contractor. 

C. Related Sections include the following: 

1. Division 1 Section "Summary of Multiple Contracts" for a description of the division of 

Work among separate contracts and responsibility for coordination activities not in this 

Section. 

2. Division 1 Section "Construction Progress Documentation" for preparing and submitting 

Contractor's Construction Schedule. 

3. Division 1 Section "Execution Requirements" for procedures for coordinating general 

installation and field-engineering services, including establishment of benchmarks and 

control points. 

4. Division 1 Section "Closeout Procedures" for coordinating Contract closeout. 

1.3 COORDINATION 

A. Coordination:  Coordinate construction operations included in different Sections of the 

Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 

construction operations, included in different Sections, that depend on each other for proper 

installation, connection, and operation. 

B. Coordination:  Each contractor shall coordinate its construction operations with those of other 

contractors and entities to ensure efficient and orderly installation of each part of the Work.  

Each contractor shall coordinate its operations with operations, included in different Sections, 

that depend on each other for proper installation, connection, and operation. 
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1. Schedule construction operations in sequence required to obtain the best results where 

installation of one part of the Work depends on installation of other components, before 

or after its own installation. 

2. Coordinate installation of different components with other contractors to ensure 

maximum accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

4. Where availability of space is limited, coordinate installation of different components to 

ensure maximum performance and accessibility for required maintenance, service, and 

repair of all components, including mechanical and electrical. 

C. Prepare memoranda for distribution to each party involved, outlining special procedures 

required for coordination.  Include such items as required notices, reports, and list of attendees 

at meetings. 

1. Prepare similar memoranda for Owner and separate contractors if coordination of their 

Work is required. 

D. Administrative Procedures:  Coordinate scheduling and timing of required administrative 

procedures with other construction activities and activities of other contractors to avoid conflicts 

and to ensure orderly progress of the Work.  Such administrative activities include, but are not 

limited to, the following: 

1. Preparation of Contractor's Construction Schedule. 

2. Preparation of the Schedule of Values. 

3. Installation and removal of temporary facilities and controls. 

4. Delivery and processing of submittals. 

5. Progress meetings. 

6. Preinstallation conferences. 

7. Project closeout activities. 

8. Startup and adjustment of systems. 

9. Project closeout activities. 

E. Conservation:  Coordinate construction activities to ensure that operations are carried out with 

consideration given to conservation of energy, water, and materials. 

1. Salvage materials and equipment involved in performance of, but not actually 

incorporated into, the Work.  Refer to other Sections for disposition of salvaged materials 

that are designated as Owner's property. 

1.4 SUBMITTALS 

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability 

necessitates maximum utilization of space for efficient installation of different components or if 

coordination is required for installation of products and materials fabricated by separate entities. 

1. Content:  Project-specific information, drawn accurately to scale.  Do not base 

Coordination Drawings on reproductions of the Contract Documents or standard printed 

data.  Include the following information, as applicable: 
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a. Indicate functional and spatial relationships of components of architectural, 

structural, civil, mechanical, and electrical systems. 

b. Indicate required installation sequences. 

c. Indicate dimensions shown on the Contract Drawings and make specific note of 

dimensions that appear to be in conflict with submitted equipment and minimum 

clearance requirements.  Provide alternate sketches to Architect for resolution of 

such conflicts.  Minor dimension changes and difficult installations will not be 

considered changes to the Contract. 

2. Sheet Size:  At least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 by 40 

inches (750 by 1000 mm). 

3. Number of Copies:  Submit five opaque copies of each submittal.  Architect will return 

one copy. 

a. Submit five copies where Coordination Drawings are required for operation and 

maintenance manuals.  Architect will retain two copies; remainder will be 

returned. 

4. Refer to individual Sections for Coordination Drawing requirements for Work in those 

Sections. 

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key 

personnel assignments, including superintendent and other personnel in attendance at Project 

site.  Identify individuals and their duties and responsibilities; list addresses and telephone 

numbers, including home and office telephone numbers.  Provide names, addresses, and 

telephone numbers of individuals assigned as standbys in the absence of individuals assigned to 

Project. 

1. Post copies of list in Project meeting room, in temporary field office, and by each 

temporary telephone.  Keep list current at all times. 

1.5 ADMINISTRATIVE AND SUPERVISORY PERSONNEL 

A. General:  In addition to Project superintendent, provide other administrative and supervisory 

personnel as required for proper performance of the Work. 

1. Include special personnel required for coordination of operations with other contractors. 

1.6 PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise 

indicated. 

1. Attendees:  Inform participants and others involved, and individuals whose presence is 

required, of date and time of each meeting.  Notify Owner and Architect of scheduled 

meeting dates and times. 

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
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3. Minutes:  Record significant discussions and agreements achieved.  Distribute the 

meeting minutes to everyone concerned, including Owner and Architect, within three 

days of the meeting. 

B. Preconstruction Conference:  Schedule a preconstruction conference before starting 

construction, at a time convenient to Owner[, Construction Manager,] and Architect, but no 

later than [15] <Insert number> days after execution of the Agreement.  Hold the conference at 

Project site or another convenient location.  Conduct the meeting to review responsibilities and 

personnel assignments. 

1. Attendees:  Authorized representatives of Owner, Architect, and their consultants; 

Contractor and its superintendent; major subcontractors; suppliers; and other concerned 

parties shall attend the conference.  All participants at the conference shall be familiar 

with Project and authorized to conclude matters relating to the Work. 

2. Agenda:  Discuss items of significance that could affect progress, including the 

following: 

a. Tentative construction schedule. 

b. Phasing. 

c. Critical work sequencing and long-lead items. 

d. Designation of key personnel and their duties. 

e. Procedures for processing field decisions and Change Orders. 

f. Procedures for requests for interpretations (RFIs). 

g. Procedures for testing and inspecting. 

h. Procedures for processing Applications for Payment. 

i. Distribution of the Contract Documents. 

j. Submittal procedures. 

k. Preparation of Record Documents. 

l. Use of the premises and existing building. 

m. Work restrictions. 

n. Owner's occupancy requirements. 

o. Responsibility for temporary facilities and controls. 

p. Construction waste management and recycling. 

q. Parking availability. 

r. Office, work, and storage areas. 

s. Equipment deliveries and priorities. 

t. First aid. 

u. Security. 

v. Progress cleaning. 

w. Working hours. 

3. Minutes:  Architect will record and distribute meeting minutes. 

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each 

construction activity that requires coordination with other construction. 

1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or 

affected by the installation and its coordination or integration with other materials and 

installations that have preceded or will follow, shall attend the meeting.  Advise Architect 

of scheduled meeting dates. 
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2. Agenda:  Review progress of other construction activities and preparations for the 

particular activity under consideration, including requirements for the following: 

a. The Contract Documents. 

b. Options. 

c. Related requests for interpretations (RFIs). 

d. Related Change Orders. 

e. Purchases. 

f. Deliveries. 

g. Submittals. 

h. Review of mockups. 

i. Possible conflicts. 

j. Compatibility problems. 

k. Time schedules. 

l. Weather limitations. 

m. Manufacturer's written recommendations. 

n. Warranty requirements. 

o. Compatibility of materials. 

p. Acceptability of substrates. 

q. Temporary facilities and controls. 

r. Space and access limitations. 

s. Regulations of authorities having jurisdiction. 

t. Testing and inspecting requirements. 

u. Installation procedures. 

v. Coordination with other work. 

w. Required performance results. 

x. Protection of adjacent work. 

y. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including 

required corrective measures and actions. 

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who 

should have been present. 

5. Do not proceed with installation if the conference cannot be successfully concluded.  

Initiate whatever actions are necessary to resolve impediments to performance of the 

Work and reconvene the conference at earliest feasible date. 

D. Progress Meetings:  Conduct progress meetings at monthly intervals.  Coordinate dates of 

meetings with preparation of payment requests. 

1. Attendees:  In addition to representatives of Owner and Architect, each contractor, 

subcontractor, supplier, and other entity concerned with current progress or involved in 

planning, coordination, or performance of future activities shall be represented at these 

meetings.  All participants at the conference shall be familiar with Project and authorized 

to conclude matters relating to the Work. 

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review 

other items of significance that could affect progress.  Include topics for discussion as 

appropriate to status of Project. 

a. Contractor's Construction Schedule:  Review progress since the last meeting.  

Determine whether each activity is on time, ahead of schedule, or behind schedule, 
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in relation to Contractor's Construction Schedule.  Determine how construction 

behind schedule will be expedited; secure commitments from parties involved to 

do so.  Discuss whether schedule revisions are required to ensure that current and 

subsequent activities will be completed within the Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the following: 

1) Interface requirements. 

2) Sequence of operations. 

3) Status of submittals. 

4) Deliveries. 

5) Off-site fabrication. 

6) Access. 

7) Site utilization. 

8) Temporary facilities and controls. 

9) Work hours. 

10) Hazards and risks. 

11) Progress cleaning. 

12) Quality and work standards. 

13) Status of correction of deficient items. 

14) Field observations. 

15) Requests for interpretations (RFIs). 

16) Status of proposal requests. 

17) Pending changes. 

18) Status of Change Orders. 

19) Pending claims and disputes. 

20) Documentation of information for payment requests. 

3. Minutes:  Architect will record and distribute to Contractor the meeting minutes. 

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who 

should have been present. 

a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress 

meeting where revisions to the schedule have been made or recognized.  Issue 

revised schedule concurrently with the report of each meeting. 

E. Coordination Meetings:  Conduct Project coordination meetings at weekly intervals.  Project 

coordination meetings are in addition to specific meetings held for other purposes, such as 

progress meetings and pre-installation conferences. 

1. Attendees:  In addition to representatives of Owner, each contractor, subcontractor, 

supplier, and other entity concerned with current progress or involved in planning, 

coordination, or performance of future activities shall be represented at these meetings.  

All participants at the conference shall be familiar with Project and authorized to 

conclude matters relating to the Work 

2. Agenda:  Review and correct or approve minutes of the previous coordination meeting.  

Review other items of significance that could affect progress.  Include topics for 

discussion as appropriate to status of Project. 
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a. Combined Contractor's Construction Schedule:  Review progress since the last 

coordination meeting.  Determine whether each contract is on time, ahead of 

schedule, or behind schedule, in relation to Combined Contractor's Construction 

Schedule.  Determine how construction behind schedule will be expedited; secure 

commitments from parties involved to do so.  Discuss whether schedule revisions 

are required to ensure that current and subsequent activities will be completed 

within the Contract Time. 

b. Schedule Updating:  Revise Combined Contractor's Construction Schedule after 

each coordination meeting where revisions to the schedule have been made or 

recognized.  Issue revised schedule concurrently with report of each meeting. 

c. Review present and future needs of each contractor present, including the 

following: 

1) Interface requirements. 

2) Sequence of operations. 

3) Status of submittals. 

4) Deliveries. 

5) Off-site fabrication. 

6) Access. 

7) Site utilization. 

8) Temporary facilities and controls. 

9) Work hours. 

10) Hazards and risks. 

11) Progress cleaning. 

12) Quality and work standards. 

13) Change Orders. 

3. Reporting:  Record meeting results and distribute copies to everyone in attendance and to 

others affected by decisions or actions resulting from each meeting. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01310 
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SECTION 01330 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for submitting Shop 

Drawings, Product Data, Samples, and other submittals. 

B. Related Sections include the following: 

1. Division 1 Section "Payment Procedures" for submitting Applications for Payment and 

the Schedule of Values. 

2. Division 1 Section "Project Management and Coordination" for submitting and 

distributing meeting and conference minutes and for submitting Coordination Drawings. 

3. Division 1 Section "Construction Progress Documentation" for submitting schedules and 

reports, including Contractor's Construction Schedule and the Submittals Schedule. 

4. Division 1 Section "Closeout Procedures" for submitting warranties. 

5. Division 1 Section "Project Record Documents" for submitting Record Drawings, Record 

Specifications, and Record Product Data. 

6. Division 1 Section "Operation and Maintenance Data" for submitting operation and 

maintenance manuals. 

7. Division 1 Section "Demonstration and Training" for submitting videotapes of 

demonstration of equipment and training of Owner's personnel. 

8. Divisions 15 through 16 Sections for specific requirements for submittals in those 

Sections. 

1.3 DEFINITIONS 

A. Action Submittals:  Written and graphic information that requires Architect's responsive action. 

B. Informational Submittals:  Written information that does not require Architect's responsive 

action.  Submittals may be rejected for not complying with requirements. 

1.4 SUBMITTAL PROCEDURES 

A. General:  Electronic copies of CAD Drawings of the Contract Drawings will be provided by 

Architect for Contractor's use in preparing submittals. 

B. Coordination:  Coordinate preparation and processing of submittals with performance of 

construction activities. 
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1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals, and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related parts of the Work so 

processing will not be delayed because of need to review submittals concurrently for 

coordination. 

a. Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

C. Submittals Schedule:  Comply with requirements in Division 1 Section "Construction Progress 

Documentation" for list of submittals and time requirements for scheduled performance of 

related construction activities. 

D. Processing Time:  Allow enough time for submittal review, including time for re-submittals, as 

follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of 

the Contract Time will be authorized because of failure to transmit submittals enough in 

advance of the Work to permit processing, including re-submittals. 

1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time 

if coordination with subsequent submittals is required.  Architect will advise Contractor 

when a submittal being processed must be delayed for coordination. 

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner 

as initial submittal. 

3. Re-submittal Review:  Allow 15 days for review of each re-submittal. 

4. Sequential Review:  Where sequential review of submittals by Architect's consultants, 

Owner, or other parties is indicated, allow 21 days for initial review of each submittal. 

5. Concurrent Consultant Review:  Where the Contract Documents indicate that submittals 

may be transmitted simultaneously to Architect and to Architect's consultants, allow 15 

days for review of each submittal.  Submittal will be returned to Architect before being 

returned to Contractor. 

E. Identification:  Place a permanent label or title block on each submittal for identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 

2. Provide a space approximately 6 by 8 inches (150 by 200 mm) on label or beside title 

block to record Contractor's review and approval markings and action taken by Architect. 

3. Include the following information on label for processing and recording action taken: 

a. Project name. 

b. Date. 

c. Name and address of Architect. 

d. Name and address of Contractor. 

e. Name and address of subcontractor. 

f. Name and address of supplier. 

g. Name of manufacturer. 

h. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Section number followed by a 

decimal point and then a sequential number (e.g., 06100.01).  Re-submittals 
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shall include an alphabetic suffix after another decimal point (e.g., 

06100.01.A). 

i. Number and title of appropriate Specification Section. 

j. Drawing number and detail references, as appropriate. 

k. Location(s) where product is to be installed, as appropriate. 

l. Other necessary identification. 

F. Deviations:  Highlight or otherwise specifically identify deviations from the Contract 

Documents on submittals. 

G. Additional Copies:  Unless additional copies are required for final submittal, and unless 

Architect observes noncompliance with provisions in the Contract Documents, initial submittal 

may serve as final submittal. 

1. Submit one copy of submittal to concurrent reviewer in addition to specified number of 

copies to Architect. 

2. Additional copies submitted for maintenance manuals will be marked with action taken 

and will be returned. 

H. Transmittal:  Package each submittal individually and appropriately for transmittal and 

handling.  Transmit each submittal using a transmittal form.  Architect will return submittals, 

without review, received from sources other than Contractor. 

1. Transmittal Form:  Use AIA Document G810. 

2. Transmittal Form:  Provide locations on form for the following information: 

a. Project name. 

b. Date. 

c. Destination (To:). 

d. Source (From:). 

e. Names of subcontractor, manufacturer, and supplier. 

f. Category and type of submittal. 

g. Submittal purpose and description. 

h. Specification Section number and title. 

i. Drawing number and detail references, as appropriate. 

j. Transmittal number, numbered consecutively. 

k. Submittal and transmittal distribution record. 

l. Remarks. 

m. Signature of transmitter. 

3. On an attached separate sheet, prepared on Contractor's letterhead, record relevant 

information, requests for data, revisions other than those requested by Architect on 

previous submittals, and deviations from requirements in the Contract Documents, 

including minor variations and limitations.  Include same label information as related 

submittal. 

I. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 
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2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 

3. Resubmit submittals until they are marked "No Exceptions Taken." 

J. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 

fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 

construction activities.  Show distribution on transmittal forms. 

K. Use for Construction:  Use only final submittals with mark indicating "No Exceptions Taken" 

taken by Architect. 

1.5 CONTRACTOR'S USE OF ARCHITECT'S CAD FILES 

A. General:  At Contractor's written request, copies of Architect's CAD files will be provided to 

Contractor for Contractor's use in connection with Project, subject to the following conditions: 

1. For the purpose of generating shop drawings. 

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

A. General:  Prepare and submit Action Submittals required by individual Specification Sections. 

1. Submit electronic submittals directly to extranet specifically established for Project. 

B. Product Data:  Collect information into a single submittal for each element of construction and 

type of product or equipment. 

1. If information must be specially prepared for submittal because standard printed data are 

not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 

b. Manufacturer's product specifications. 

c. Manufacturer's installation instructions. 

d. Standard color charts. 

e. Manufacturer's catalog cuts. 

f. Wiring diagrams showing factory-installed wiring. 

g. Printed performance curves. 

h. Operational range diagrams. 

i. Mill reports. 

j. Standard product operation and maintenance manuals. 

k. Compliance with specified referenced standards. 

l. Testing by recognized testing agency. 

m. Application of testing agency labels and seals. 

n. Notation of coordination requirements. 
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4. Submit Product Data before or concurrent with Samples. 

5. Number of Copies:  Submit three copies of Product Data, unless otherwise indicated.  

Architect will return two copies.  Mark up and retain one returned copy as a Project 

Record Document. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base 

Shop Drawings on reproductions of the Contract Documents or standard printed data. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 

following information, as applicable: 

a. Dimensions. 

b. Identification of products. 

c. Fabrication and installation drawings. 

d. Roughing-in and setting diagrams. 

e. Wiring diagrams showing field-installed wiring, including power, signal, and 

control wiring. 

f. Shopwork manufacturing instructions. 

g. Templates and patterns. 

h. Schedules. 

i. Design calculations. 

j. Compliance with specified standards. 

k. Notation of coordination requirements. 

l. Notation of dimensions established by field measurement. 

m. Relationship to adjoining construction clearly indicated. 

n. Seal and signature of professional engineer if specified. 

o. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed 

wiring. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 

Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 by 

40 inches (750 by 1000 mm). 

3. Number of Copies:  Submit two opaque (bond) copies of each submittal. Architect will 

return one copy. 

4. Number of Copies:  Submit three opaque copies of each submittal, unless copies are 

required for operation and maintenance manuals.  Submit five copies where copies are 

required for operation and maintenance manuals.  Architect will retain two copies; 

remainder will be returned. 

D. Product Schedule or List:  As required in individual Specification Sections, prepare a written 

summary indicating types of products required for the Work and their intended location.  

Include the following information in tabular form: 

1. Type of product.  Include unique identifier for each product. 

2. Number and name of room or space. 

3. Location within room or space. 

4. Number of Copies:  Submit three copies of product schedule or list, unless otherwise 

indicated.  Architect will return two copies. 

a. Mark up and retain one returned copy as a Project Record Document. 
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E. Contractor's Construction Schedule:  Comply with requirements specified in Division 1 Section 

"Construction Progress Documentation" for Construction Manager's action. 

F. Submittals Schedule:  Comply with requirements specified in Division 1 Section "Construction 

Progress Documentation." 

G. Application for Payment:  Comply with requirements specified in Division 1 Section "Payment 

Procedures." 

H. Schedule of Values:  Comply with requirements specified in Division 1 Section "Payment 

Procedures." 

I. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each 

portion of the Work, including those who are to furnish products or equipment fabricated to a 

special design.  Use CSI Form 1.5A. Include the following information in tabular form: 

1. Name, address, and telephone number of entity performing subcontract or supplying 

products. 

2. Number and title of related Specification Section(s) covered by subcontract. 

3. Drawing number and detail references, as appropriate, covered by subcontract. 

4. Number of Copies:  Submit three copies of subcontractor list, unless otherwise indicated.  

Architect will return two copies. 

a. Mark up and retain one returned copy as a Project Record Document. 

2.2 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by other Specification Sections. 

1. Number of Copies:  Submit two copies of each submittal, unless otherwise indicated.  

Architect will not return copies. 

2. Certificates and Certifications:  Provide a notarized statement that includes signature of 

entity responsible for preparing certification.  Certificates and certifications shall be 

signed by an officer or other individual authorized to sign documents on behalf of that 

entity. 

3. Test and Inspection Reports:  Comply with requirements specified in Division 1 Section 

"Quality Requirements." 

B. Coordination Drawings:  Comply with requirements specified in Division 1 Section "Project 

Management and Coordination." 

C. Contractor's Construction Schedule:  Comply with requirements specified in Division 1 Section 

"Construction Progress Documentation." 

D. Qualification Data:  Prepare written information that demonstrates capabilities and experience 

of firm or person.  Include lists of completed projects with project names and addresses, names 

and addresses of architects and owners, and other information specified. 

E. Welding Certificates:  Prepare written certification that welding procedures and personnel 

comply with requirements in the Contract Documents.  Submit record of Welding Procedure 
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Specification (WPS) and Procedure Qualification Record (PQR) on AWS forms.  Include 

names of firms and personnel certified. 

F. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that 

Installer complies with requirements in the Contract Documents and, where required, is 

authorized by manufacturer for this specific Project. 

G. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying 

that manufacturer complies with requirements in the Contract Documents.  Include evidence of 

manufacturing experience where required. 

H. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that 

product complies with requirements in the Contract Documents. 

I. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that 

material complies with requirements in the Contract Documents. 

J. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's 

standard form, indicating and interpreting test results of material for compliance with 

requirements in the Contract Documents. 

K. Product Test Reports:  Prepare written reports indicating current product produced by 

manufacturer complies with requirements in the Contract Documents.  Base reports on 

evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or 

on comprehensive tests performed by a qualified testing agency. 

L. Research/Evaluation Reports:  Prepare written evidence, from a model code organization 

acceptable to authorities having jurisdiction, that product complies with building code in effect 

for Project.  Include the following information: 

1. Name of evaluation organization. 

2. Date of evaluation. 

3. Time period when report is in effect. 

4. Product and manufacturers' names. 

5. Description of product. 

6. Test procedures and results. 

7. Limitations of use. 

M. Schedule of Tests and Inspections:  Comply with requirements specified in Division 1 Section 

"Quality Requirements." 

N. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting results of tests performed before installation 

of product, for compliance with performance requirements in the Contract Documents. 

O. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting results of compatibility tests performed 

before installation of product.  Include written recommendations for primers and substrate 

preparation needed for adhesion. 
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P. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's 

standard form, indicating and interpreting results of field tests performed either during 

installation of product or after product is installed in its final location, for compliance with 

requirements in the Contract Documents. 

Q. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and 

normal maintenance of products and equipment.  Comply with requirements specified in 

Division 1 Section "Operation and Maintenance Data." 

R. Design Data:  Prepare written and graphic information, including, but not limited to, 

performance and design criteria, list of applicable codes and regulations, and calculations.  

Include list of assumptions and other performance and design criteria and a summary of loads.  

Include load diagrams if applicable.  Provide name and version of software, if any, used for 

calculations.  Include page numbers. 

S. Manufacturer's Instructions:  Prepare written or published information that documents 

manufacturer's recommendations, guidelines, and procedures for installing or operating a 

product or equipment.  Include name of product and name, address, and telephone number of 

manufacturer.  Include the following, as applicable: 

1. Preparation of substrates. 

2. Required substrate tolerances. 

3. Sequence of installation or erection. 

4. Required installation tolerances. 

5. Required adjustments. 

6. Recommendations for cleaning and protection. 

T. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized 

service representative's tests and inspections.  Include the following, as applicable: 

1. Name, address, and telephone number of factory-authorized service representative 

making report. 

2. Statement on condition of substrates and their acceptability for installation of product. 

3. Statement that products at Project site comply with requirements. 

4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 

5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 

6. Statement whether conditions, products, and installation will affect warranty. 

7. Other required items indicated in individual Specification Sections. 

U. Insurance Certificates and Bonds:  Prepare written information indicating current status of 

insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of 

coverage, amounts of deductibles, if any, and term of the coverage. 

V. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not submit to 

Architect. 

1. Architect will not review submittals that include MSDSs and will return them for 

resubmittal. 
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PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Review each submittal and check for coordination with other Work of the Contract and for 

compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with 

approval stamp before submitting to Architect. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name 

and location, submittal number, Specification Section title and number, name of reviewer, date 

of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 

and approved for compliance with the Contract Documents. 

3.2 ARCHITECT'S ACTION 

A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and 

will return them without action. 

B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or 

modifications required, and return it.  Architect will stamp each submittal with an action stamp 

and will mark stamp appropriately to indicate action taken, as follows: 

C. Informational Submittals:  Architect will review each submittal and will not return it, or will 

return it if it does not comply with requirements.  Architect will forward each submittal to 

appropriate party. 

D. Partial submittals are not acceptable, will be considered non-responsive, and will be returned 

without review. 

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded. 

END OF SECTION 01330 
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SECTION 01420 - REFERENCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 DEFINITIONS 

A. General:  Basic Contract definitions are included in the Conditions of the Contract. 

B. "Approved":  When used to convey Architect's action on Contractor's submittals, applications, 
and requests, "approved" is limited to Architect's duties and responsibilities as stated in the 
Conditions of the Contract. 

C. "Directed":  A command or instruction by Architect.  Other terms including "requested," 
"authorized," "selected," "approved," "required," and "permitted" have the same meaning as 
"directed." 

D. "Indicated":  Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents.  Other terms including "shown," 
"noted," "scheduled," and "specified" have the same meaning as "indicated." 

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities having 
jurisdiction, and rules, conventions, and agreements within the construction industry that control 
performance of the Work. 

F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations. 

G. "Install":  Operations at Project site including unloading, temporarily storing, unpacking, 
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, curing, 
protecting, cleaning, and similar operations. 

H. "Provide":  Furnish and install, complete and ready for the intended use. 

I. "Project Site":  Space available for performing construction activities.  The extent of Project site 
is shown on Drawings and may or may not be identical with the description of the land on 
which Project is to be built. 

1.3 INDUSTRY STANDARDS 

A. Applicability of Standards:  Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect as if 
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bound or copied directly into the Contract Documents to the extent referenced.  Such standards 
are made a part of the Contract Documents by reference. 

B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents, 
unless otherwise indicated. 

C. Copies of Standards:  Each entity engaged in construction on Project should be familiar with 
industry standards applicable to its construction activity.  Copies of applicable standards are not 
bound with the Contract Documents. 

1. Where copies of standards are needed to perform a required construction activity, obtain 
copies directly from publication source. 

D. Abbreviations and Acronyms for Standards and Regulations:  Where abbreviations and 
acronyms are used in Specifications or other Contract Documents, they shall mean the 
recognized name of the standards and regulations in the following list.  Names, telephone 
numbers, and Web-site addresses are subject to change and are believed to be accurate and up-
to-date as of the date of the Contract Documents. 

 
ADAAG Americans with Disabilities Act (ADA) (800) 872-2253 
 Accessibility Guidelines for Buildings and Facilities (202) 272-0080 
 Available from Access Board  
 www.access-board.gov  
   
CFR Code of Federal Regulations (888) 293-6498 
 Available from Government Printing Office (202) 512-1530 
 www.access.gpo.gov/nara/cfr  
   
CRD Handbook for Concrete and Cement (601) 634-2355 
 Available from Army Corps of Engineers  
 Waterways Experiment Station  
 www.wes.army.mil  
   
DOD Department of Defense Military Specifications and Standards (215) 697-6257 
 Available from Department of Defense Single Stock Point  
 www.dodssp.daps.mil  
   
DSCC Defense Supply Center Columbus  
 (See FS)  
   
FED-STD Federal Standard  
 (See FS)  
   
FS Federal Specification (215) 697-6257 
 Available from Department of Defense Single Stock Point  
 www.dodssp.daps.mil  
   
 Available from General Services Administration (202) 619-8925 
 www.apps.fss.gsa.gov/pub/fedspecs/index.cfm  
   
 Available from National Institute of Building Sciences (202) 289-7800 
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 www.nibs.org  
   
FTMS Federal Test Method Standard  
 (See FS)  
   
MIL See MILSPEC  
   
MS MIL See MILSPEC  
   
MILSPEC Military Specification and Standards (215) 697-6257 
 Available from Department of Defense Single Stock Point  
 www.dodssp.daps.mil  
   
UFAS Uniform Federal Accessibility Standards (800) 872-2253 
 Available from Access Board (202) 272-5434 
 www.access-board.gov  
   

1.4 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities indicated in Gale 
Research's "Encyclopedia of Associations" or in Columbia Books' "National Trade & 
Professional Associations of the U.S." 

B. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following list.  
Names, telephone numbers, and Web-site addresses are subject to change and are believed to be 
accurate and up-to-date as of the date of the Contract Documents. 

 
AA Aluminum Association, Inc. (The) (202) 862-5100 
 www.aluminum.org  
   
AAADM American Association of Automatic Door Manufacturers (216) 241-7333 
 www.aaadm.com  
   
AABC Associated Air Balance Council (202) 737-0202 
 www.aabchq.com  
   
AAMA American Architectural Manufacturers Association (847) 303-5664 
 www.aamanet.org  
   
AASHTO American Association of State Highway and (202) 624-5800 
 Transportation Officials  
 www.aashto.org  
   
AATCC American Association of Textile Chemists and Colorists (The) (919) 549-8141 
 www.aatcc.org  
   
ABMA American Bearing Manufacturers Association (202) 367-1155 
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 www.abma-dc.org  
   
ACI American Concrete Institute/ACI International (248) 848-3700 
 www.aci-int.org  
   
ACPA American Concrete Pipe Association (972) 506-7216 
 www.concrete-pipe.org  
   
AEIC Association of Edison Illuminating Companies, Inc. (The) (205) 257-2530 
 www.aeic.org  
   
AFPA American Forest & Paper Association  
 (See AF&PA)  
   
AF&PA American Forest & Paper Association (800) 878-8878 
 www.afandpa.org (202) 463-2700 
   
AGA American Gas Association (202) 824-7000 
 www.aga.org  
   
AGC Associated General Contractors of America (The) (703) 548-3118 
 www.agc.org  
   
AHA American Hardboard Association (847) 934-8800 
 www.hardboard.org  
   
AHAM Association of Home Appliance Manufacturers (202) 872-5955 
 www.aham.org  
   
AI Asphalt Institute (859) 288-4960 
 www.asphaltinstitute.org  
   
AIA American Institute of Architects (The) (800) 242-3837 
 www.aia.org (202) 626-7300 
   
AISC American Institute of Steel Construction (800) 644-2400 
 www.aisc.org (312) 670-2400 
   
AISI American Iron and Steel Institute (202) 452-7100 
 www.steel.org  
   
AITC American Institute of Timber Construction (303) 792-9559 
 www.aitc-glulam.org  
   
ALCA Associated Landscape Contractors of America (800) 395-2522 
 www.alca.org (703) 736-9666 
   
ALSC American Lumber Standard Committee, Incorporated (301) 972-1700 
 www.alsc.org  
   
AMCA Air Movement and Control Association International, Inc. (847) 394-0150 
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 www.amca.org  
   
ANSI American National Standards Institute (202) 293-8020 
 www.ansi.org  
   
AOSA Association of Official Seed Analysts (505) 522-1437 
 www.aosaseed.com  
   
APA APA - The Engineered Wood Association (253) 565-6600 
 www.apawood.org  
   
APA Architectural Precast Association (239) 454-6989 
 www.archprecast.org  
   
API American Petroleum Institute (202) 682-8000 
 www.api.org  
   
ARI Air-Conditioning & Refrigeration Institute (703) 524-8800 
 www.ari.org  
   
ARMA Asphalt Roofing Manufacturers Association (202) 207-0917 
 www.asphaltroofing.org  
   
ASCA Architectural Spray Coaters Association (856) 848-6120 
 www.ascassoc.com  
   
ASCE American Society of Civil Engineers (800) 548-2723 
 www.asce.org (703) 295-6300 
   
ASHRAE American Society of Heating, Refrigerating and (800) 527-4723 
 Air-Conditioning Engineers  
 www.ashrae.org (404) 636-8400 
   
ASME ASME International (800) 843-2763 
 (The American Society of Mechanical Engineers International) (212) 591-7722 
 www.asme.org  
   
ASSE American Society of Sanitary Engineering (440) 835-3040 
 www.asse-plumbing.org  
   
ASTM ASTM International (610) 832-9585 
 (American Society for Testing and Materials International)  
 www.astm.org  
   
AWCI AWCI International (703) 534-8300 
 (Association of the Wall and Ceiling Industries International)  
 www.awci.org  
   
AWCMA American Window Covering Manufacturers Association  
 (See WCSC)  
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AWI Architectural Woodwork Institute (800) 449-8811 
 www.awinet.org (703) 733-0600 
   
AWPA American Wood-Preservers' Association (817) 326-6300 
 www.awpa.com  
   
AWS American Welding Society (800) 443-9353 
 www.aws.org (305) 443-9353 
   
AWWA American Water Works Association (800) 926-7337 
 www.awwa.org (303) 794-7711 
   
BHMA Builders Hardware Manufacturers Association (212) 297-2122 
 www.buildershardware.com  
   
BIA Brick Industry Association (The) (703) 620-0010 
 www.bia.org  
   
BIFMA BIFMA International (616) 285-3963 
 (Business and Institutional Furniture Manufacturer's  
 Association International)  
 www.bifma.com  
   
CCC Carpet Cushion Council (203) 637-1312 
 www.carpetcushion.org  
   
CCFSS Center for Cold-Formed Steel Structures (573) 341-4471 
 www.umr.edu/~ccfss  
   
CDA Copper Development Association Inc. (800) 232-3282 
 www.copper.org (212) 251-7200 
   
CEA Canadian Electricity Association (514) 866-6121 
 www.canelect.ca  
   
CFFA Chemical Fabrics & Film Association, Inc. (216) 241-7333 
 www.chemicalfabricsandfilm.com  
   
CGA Compressed Gas Association (703) 788-2700 
 www.cganet.com  
   
CGSB Canadian General Standards Board (819) 956-0425 
 www.pwgsc.gc.ca/cgsb  
   
CIMA Cellulose Insulation Manufacturers Association (888) 881-2462 
 www.cellulose.org (937) 222-2462 
   
CISCA Ceilings & Interior Systems Construction Association (630) 584-1919 
 www.cisca.org  
   
CISPI Cast Iron Soil Pipe Institute (423) 892-0137 
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 www.cispi.org  
   
CLFMI Chain Link Fence Manufacturers Institute (301) 596-2583 
 www.chainlinkinfo.org  
   
CPPA Corrugated Polyethylene Pipe Association (800) 510-2772 
 www.cppa-info.org (202) 462-9607 
   
CRI Carpet & Rug Institute (The) (800) 882-8846 
 www.carpet-rug.com (706) 278-3176 
   
CRSI Concrete Reinforcing Steel Institute (847) 517-1200 
 www.crsi.org  
   
CSA CSA International (800) 463-6727 
 (Formerly:  IAS - International Approval Services) (416) 747-4000 
 www.csa-international.org  
   
CSI Construction Specifications Institute (The) (800) 689-2900 
 www.csinet.org (703) 684-0300 
   
CSSB Cedar Shake & Shingle Bureau (604) 820-7700 
 www.cedarbureau.org  
   
CTI Cooling Technology Institute (281) 583-4087 
 (Formerly:  Cooling Tower Institute)  
 www.cti.org  
   
DHI Door and Hardware Institute (703) 222-2010 
 www.dhi.org  
   
EIA Electronic Industries Alliance (703) 907-7500 
 www.eia.org  
   
EIMA EIFS Industry Members Association (800) 294-3462 
 www.eima.com (770) 968-7945 
   
EJCDC Engineers Joint Contract Documents Committee (800) 548-2723 
 www.asce.org (703) 295-6300 
   
EJMA Expansion Joint Manufacturers Association, Inc. (914) 332-0040 
 www.ejma.org  
   
ESD ESD Association (315) 339-6937 
   
FCI Fluid Controls Institute (216) 241-7333 
 www.fluidcontrolsinstitute.org  
   
FGMA Flat Glass Marketing Association  
 (See GANA)  
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FM Factory Mutual System  
 (See FMG)  
   
FMG FM Global (401) 275-3000 
 (Formerly:  FM - Factory Mutual System)  
 www.fmglobal.com  
   
FRSA Florida Roofing, Sheet Metal & Air Conditioning Contractors 

Association, Inc. 
(407) 671-3772 

 www.floridaroof.com  
   
FSA Fluid Sealing Association (610) 971-4850 
 www.fluidsealing.com  
   
FSC Forest Stewardship Council 52 951 5146905
 www.fscoax.org  
   
GA Gypsum Association (202) 289-5440 
 www.gypsum.org  
   
GANA Glass Association of North America (785) 271-0208 
 (Formerly:  FGMA - Flat Glass Marketing Association)  
 www.glasswebsite.com  
   
GRI Geosynthetic Research Institute (215) 895-2343 
 www.drexel.edu/gri  
   
GTA Glass Tempering Division of Glass Association of  
 North America  
 (See GANA)  
   
HI Hydraulic Institute (888) 786-7744 
 www.pumps.org (973) 267-9700 
   
HI Hydronics Institute (908) 464-8200 
 www.gamanet.org  
   
HMMA Hollow Metal Manufacturers Association  
 (See NAAMM)  
   
HPVA Hardwood Plywood & Veneer Association (703) 435-2900 
 www.hpva.org  
   
HPW H. P. White Laboratory, Inc. (410) 838-6550 
 www.hpwhite.com  
   
IAS International Approval Services  
 (See CSA)  
   
ICEA Insulated Cable Engineers Association, Inc. (770) 830-0369 
 www.icea.net  
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ICRI International Concrete Repair Institute, Inc. (847) 827-0830 
 www.icri.org  
   
IEC International Electrotechnical Commission (412) 291-9021 
 www.iec.ch  
   
IEEE Institute of Electrical and Electronics Engineers, Inc. (The) (212) 419-7900 
 www.ieee.org  
   
IESNA Illuminating Engineering Society of North America (212) 248-5000 
 www.iesna.org  
   
IGCC Insulating Glass Certification Council (315) 646-2234 
 www.igcc.org  
   
IGMA Insulating Glass Manufacturers Alliance (The) (613) 233-1510 
 www.igmaonline.org  
   
ILI Indiana Limestone Institute of America, Inc. (812) 275-4426 
 www.iliai.com  
   
ISSFA International Solid Surface Fabricators Association (702) 567-8150 
 www.issfa.net  
   
ITS Intertek Testing Services (800) 345-3851 
 www.itsglobal.com (607) 753-6711 
   
IWS Insect Screening Weavers Association  
 (Now defunct)  
   
KCMA Kitchen Cabinet Manufacturers Association (703) 264-1690 
 www.kcma.org  
   
LMA Laminating Materials Association (201) 664-2700 
 www.lma.org  
   
LPI Lightning Protection Institute (800) 488-6864 
 www.lightning.org (847) 577-7200 
   
LSGA Laminated Safety Glass Association  
 (See GANA)  
   
MBMA Metal Building Manufacturers Association (216) 241-7333 
 www.mbma.com  
   
MFMA Maple Flooring Manufacturers Association (847) 480-9138 
 www.maplefloor.org  
   
MFMA Metal Framing Manufacturers Association (312) 644-6610 
 www.metalframingmfg.org  
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MH Material Handling Industry of America  
 (See MHIA)  
   
MHIA Material Handling Industry of America (800) 345-1815 
 www.mhia.org (704) 676-1190 
   
MIA Marble Institute of America (440) 250-9222 
 www.marble-institute.com  
   
MPI Master Painters Institute (888) 674-8937 
 www.paintinfo.com  
   
MSS Manufacturers Standardization Society of The Valve and (703) 281-6613 
 Fittings Industry Inc.  
 www.mss-hq.com  
   
NAAMM National Association of Architectural Metal Manufacturers (312) 332-0405 
 www.naamm.org  
   
NAAMM North American Association of Mirror Manufacturers  
 (See GANA)  
   
NACE NACE International (281) 228-6200 
 (National Association of Corrosion Engineers International)  
 www.nace.org  
   
NADCA National Air Duct Cleaners Association (202) 737-2926 
 www.nadca.com  
   
NAIMA North American Insulation Manufacturers Association (The) (703) 684-0084 
 www.naima.org  
   
NAMI National Accreditation and Management Institute, Inc. (304) 258-5100 
   
NBGQA National Building Granite Quarries Association, Inc. (800) 557-2848 
 www.nbgqa.com  
   
NCMA National Concrete Masonry Association (703) 713-1900 
 www.ncma.org  
   
NCPI National Clay Pipe Institute (262) 248-9094 
 www.ncpi.org  
   
NCTA National Cable & Telecommunications Association (202) 775-3550 
 www.ncta.com  
   
NEBB National Environmental Balancing Bureau (301) 977-3698 
 www.nebb.org  
   
NECA National Electrical Contractors Association (301) 657-3110 
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 www.necanet.org  
   
NeLMA Northeastern Lumber Manufacturers' Association (207) 829-6901 
 www.nelma.org  
   
NEMA National Electrical Manufacturers Association (703) 841-3200 
 www.nema.org  
   
NETA InterNational Electrical Testing Association (303) 697-8441 
 www.netaworld.org  
   
NFPA NFPA International (800) 344-3555 
 (National Fire Protection Association International) (617) 770-3000 
 www.nfpa.org  
   
NFRC National Fenestration Rating Council (301) 589-1776 
 www.nfrc.org  
   
NGA National Glass Association (703) 442-4890 
 www.glass.org  
   
NHLA National Hardwood Lumber Association (800) 933-0318 
 www.natlhardwood.org (901) 377-1818 
   
NLGA National Lumber Grades Authority (604) 524-2393 
 www.nlga.org  
   
NOFMA National Oak Flooring Manufacturers Association (901) 526-5016 
 www.nofma.org  
   
NRCA National Roofing Contractors Association (800) 323-9545 
 www.nrca.net (847) 299-9070 
   
NRMCA National Ready Mixed Concrete Association (888) 846-7622 
 www.nrmca.org (301) 587-1400 
   
NSF NSF International (800) 673-6275 
 (National Sanitation Foundation International) (734) 769-8010 
 www.nsf.org  
   
NSSGA National Stone, Sand & Gravel Association (800) 342-1415 
 www.nssga.org (703) 525-8788 
   
NTMA National Terrazzo and Mosaic Association, Inc. (800) 323-9736 
 www.ntma.com (703) 779-1022 
   
NTRMA National Tile Roofing Manufacturers Association  
 (See RTI)  
   
NWWDA National Wood Window and Door Association  
 (See WDMA)  
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OPL Omega Point Laboratories, Inc. (800) 966-5253 
 www.opl.com (210) 635-8100 
   
PCI Precast/Prestressed Concrete Institute (312) 786-0300 
 www.pci.org  
   
PDCA Painting and Decorating Contractors of America (800) 332-7322 
 www.pdca.com (703) 359-0826 
   
PDI Plumbing & Drainage Institute (800) 589-8956 
 www.pdionline.org (508) 230-3516 
   
PGI PVC Geomembrane Institute (217) 333-3929 
 www.pgi-tp.ce.uiuc.edu  
   
RCSC Research Council on Structural Connections (800) 644-2400 
 www.boltcouncil.org (312) 670-2400 
   
RFCI Resilient Floor Covering Institute Contact by mail 

only 
 www.rfci.com  
   
RIS Redwood Inspection Service (888) 225-7339 
 www.calredwood.org (415) 382-0662 
   
RTI Roof Tile Institute (541) 689-0366 
 (Formerly:  NTRMA - National Tile Roofing Manufacturers 

Association) 
 

 www.ntrma.org  
   
SAE SAE International (724) 776-4841 
 www.sae.org  
   
SDI Steel Deck Institute (847) 462-1930 
 www.sdi.org  
   
SDI Steel Door Institute (440) 899-0010 
 www.steeldoor.org  
   
SEFA Scientific Equipment and Furniture Association (516) 294-5424 
 www.sefalabfurn.com  
   
SGCC Safety Glazing Certification Council (315) 646-2234 
 www.sgcc.org  
   
SIA Security Industry Association (703) 683-2075 
 www.siaonline.org  
   
SIGMA Sealed Insulating Glass Manufacturers Association  
 (See IGMA)  
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SJI Steel Joist Institute (843) 626-1995 
 www.steeljoist.org  
   
SMA Screen Manufacturers Association (561) 533-0991 
   
SMACNA Sheet Metal and Air Conditioning Contractors' (703) 803-2980 
 National Association  
 www.smacna.org  
   
SMPTE Society of Motion Picture and Television Engineers (914) 761-1100 
 www.smpte.org  
   
SPFA Spray Polyurethane Foam Alliance (800) 523-6154 
 (Formerly:  SPI/SPFD - The Society of the Plastics  
 Industry, Inc.; Spray Polyurethane Foam Division)  
 www.sprayfoam.org  
   
SPIB Southern Pine Inspection Bureau (The) (850) 434-2611 
 www.spib.org  
   
SPI/SPFD Society of the Plastics Industry, Inc. (The)  
 Spray Polyurethane Foam Division  
 (See SPFA)  
   
SPRI SPRI (781) 647-7026 
 (Single Ply Roofing Institute)  
 www.spri.org  
   
SSINA Specialty Steel Industry of North America (800) 982-0355 
 www.ssina.com (202) 342-8630 
   
SSPC SSPC:  The Society for Protective Coatings (877) 281-7772 
 www.sspc.org (412) 281-2331 
   
STI Steel Tank Institute (847) 438-8265 
 www.steeltank.com  
   
SWI Steel Window Institute (216) 241-7333 
 www.steelwindows.com  
   
SWRI Sealant, Waterproofing, & Restoration Institute (816) 472-7974 
 www.swrionline.org  
   
TCA Tile Council of America, Inc. (864) 646-8453 
 www.tileusa.com  
   
TIA/EIA Telecommunications Industry Association/Electronic (703) 907-7700 
 Industries Alliance  
 www.tiaonline.org  
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TMS The Masonry Society (303) 939-9700 
 www.masonrysociety.org  
   
TPI Truss Plate Institute, Inc. (608) 833-5900 
 www.tpinst.org  
   
TPI Turfgrass Producers International (800) 405-8873 
 www.turfgrasssod.org (847) 705-9898 
   
UL Underwriters Laboratories Inc. (800) 704-4050 
 www.ul.com (847) 272-8800 
   
UNI Uni-Bell PVC Pipe Association (972) 243-3902 
 www.uni-bell.org  
   
USITT United States Institute for Theatre Technology, Inc. (800) 938-7488 
 www.usitt.org (315) 463-6463 
   
WASTEC Waste Equipment Technology Association (800) 424-2869 
 www.wastec.org (202) 244-4700 
   
WCLIB West Coast Lumber Inspection Bureau (800) 283-1486 
 www.wclib.org (503) 639-0651 
   
WCMA Window Covering Manufacturers Association  
 (See WCSC)  
   
WCSC Window Covering Safety Council (800) 506-4636 
 (Formerly:  WCMA - Window Covering Manufacturers (212) 661-4261 
 Association)  
 www.windowcoverings.org  
   
WDMA Window & Door Manufacturers Association (800) 223-2301 
 (Formerly:  NWWDA - National Wood Window and (847) 299-5200 
 Door Association)  
 www.wdma.com  
   
WIC Woodwork Institute of California (916) 372-9943 
 www.wicnet.org  
   
WMMPA Wood Moulding & Millwork Producers Association (800) 550-7889 
 www.wmmpa.com (530) 661-9591 
   
WSRCA Western States Roofing Contractors Association (800) 725-0333 
 www.wsrca.com (650) 548-0112 
   
WWPA Western Wood Products Association (503) 224-3930 
 www.wwpa.org  
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C. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list.  Names, 
telephone numbers, and Web-site addresses are subject to change and are believed to be 
accurate and up-to-date as of the date of the Contract Documents. 

 
BOCA BOCA International, Inc. (708) 799-2300 
 www.bocai.org  
   
CABO Council of American Building Officials  
 (See ICC)  
   
IAPMO International Association of Plumbing and Mechanical (909) 595-8449 
 Officials (The)  
 www.iapmo.org  
   
ICBO International Conference of Building Officials (800) 284-4406 
 www.icbo.org (562) 699-0541 
   
ICBO 

ES 
ICBO Evaluation Service, Inc. (800) 423-6587 

 www.icbo.org/ICBO_ES/  
   
ICC International Code Council, Inc. (703) 931-4533 
 (Formerly:  CABO - Council of American Building Officials)  
 www.intlcode.org  
   
SBCCI Southern Building Code Congress International, Inc. (205) 591-1853 
 www.sbcci.org  
   

D. Federal Government Agencies:  Where abbreviations and acronyms are used in Specifications 
or other Contract Documents, they shall mean the recognized name of the entities in the 
following list.  Names, telephone numbers, and Web-site addresses are subject to change and 
are believed to be accurate and up-to-date as of the date of the Contract Documents. 

 
CE Army Corps of Engineers  
 www.usace.army.mil  
   
CPSC Consumer Product Safety Commission (800) 638-2772 
 www.cpsc.gov (301) 504-0990 
   
DOC Department of Commerce (202) 482-2000 
 www.doc.gov  
   
EPA Environmental Protection Agency (202) 260-2090 
 www.epa.gov  
   
FAA Federal Aviation Administration (202) 366-4000 
 www.faa.gov  
   
FDA Food and Drug Administration (888) 463-6332 
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 www.fda.gov  
   
GSA General Services Administration (202) 708-5082 
 www.gsa.gov  
   
HUD Department of Housing and Urban Development (202) 708-1112 
 www.hud.gov  
   
LBL Lawrence Berkeley Laboratory  
 (See LBNL)  
   
LBNL Lawrence Berkeley National Laboratory (510) 486-5605 
 www.lbl.gov  
   
NCHRP National Cooperative Highway Research Program  
 (See TRB)  
   
NIST National Institute of Standards and Technology (301) 975-6478 
 www.nist.gov  
   
OSHA Occupational Safety & Health Administration (800) 321-6742 
 www.osha.gov (202) 693-1999 
   
PBS Public Building Service  
 (See GSA)  
   
RUS Rural Utilities Service (202) 720-9540 
 (See USDA)  
   
SD State Department (202) 647-4000 
 www.state.gov  
   
TRB Transportation Research Board (202) 334-2934 
 www.nas.edu/trb  
   
USDA Department of Agriculture (202) 720-2791 
 www.usda.gov  
   
USPS Postal Service (202) 268-2000 
 www.usps.com  
   

E. State Government Agencies:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities in the following 
list.  Names, telephone numbers, and Web-site addresses are subject to change and are believed 
to be accurate and up-to-date as of the date of the Contract Documents. 

 
CAPUC (See CPUC)  
   
CBHF State of California, Department of Consumer Affairs (800) 952-5210 
 Bureau of Home Furnishings and Thermal Insulation (916) 574-2041 
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 www.dca.ca.gov/bhfti  
   
CPUC California Public Utilities Commission (415) 703-2782 
 www.cpuc.ca.gov  
   
TFS Texas Forest Service (936) 639-8180 
 Forest Products Laboratory  
 www.txforestservice.tamu.edu  
   

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01420 
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SECTION 01600 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for selection of products for 

use in Project; product delivery, storage, and handling; manufacturers' standard warranties on 

products; special warranties; product substitutions; and comparable products. 

B. Related Sections include the following: 

1. Division 1 Section "Allowances" for products selected under an allowance. 

2. Division 1 Section "Alternates" for products selected under an alternate. 

3. Division 1 Section "References" for applicable industry standards for products specified. 

4. Division 1 Section "Closeout Procedures" for submitting warranties for Contract 

closeout. 

5. Divisions 2 through 16 Sections for specific requirements for warranties on products and 

installations specified to be warranted. 

1.3 DEFINITIONS 

A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or 

taken from previously purchased stock.  The term "product" includes the terms "material," 

"equipment," "system," and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including make or 

model number or other designation shown or listed in manufacturer's published product 

literature, that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another project or 

facility, except that products consisting of recycled-content materials are allowed, unless 

explicitly stated otherwise.  Products salvaged or recycled from other projects are not 

considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through submittal 

process, or where indicated as a product substitution, to have the indicated qualities 

related to type, function, dimension, in-service performance, physical properties, 

appearance, and other characteristics that equal or exceed those of specified product. 

B. Substitutions:  Changes in products, materials, equipment, and methods of construction from 

those required by the Contract Documents and proposed by Contractor. 
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C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and 

accompanied by the words "basis of design," including make or model number or other 

designation, to establish the significant qualities related to type, function, dimension, in-service 

performance, physical properties, appearance, and other characteristics for purposes of 

evaluating comparable products of other named manufacturers. 

1.4 SUBMITTALS 

A. Product List:  Submit a list, in tabular from, showing specified products.  Include generic names 

of products required.  Include manufacturer's name and proprietary product names for each 

product. 

1. Coordinate product list with Contractor's Construction Schedule and the Submittals 

Schedule. 

2. Form:  Tabulate information for each product under the following column headings: 

a. Specification Section number and title. 

b. Generic name used in the Contract Documents. 

c. Proprietary name, model number, and similar designations. 

d. Manufacturer's name and address. 

e. Supplier's name and address. 

f. Installer's name and address. 

g. Projected delivery date or time span of delivery period. 

h. Identification of items that require early submittal approval for scheduled delivery 

date. 

3. Initial Submittal:  Within 30 days after date of commencement of the Work, submit 3 

copies of initial product list.  Include a written explanation for omissions of data and for 

variations from Contract requirements. 

a. At Contractor's option, initial submittal may be limited to product selections and 

designations that must be established early in Contract period. 

4. Completed List:  Within 30 days after date of commencement of the Work, submit 3 

copies of completed product list.  Include a written explanation for omissions of data and 

for variations from Contract requirements. 

5. Architect's Action:  Architect will respond in writing to Contractor within 15 days of 

receipt of completed product list.  Architect's response will include a list of unacceptable 

product selections and a brief explanation of reasons for this action.  Architect's response, 

or lack of response, does not constitute a waiver of requirement to comply with the 

Contract Documents. 

B. Substitution Requests:  Submit three copies of each request for consideration.  Identify product 

or fabrication or installation method to be replaced.  Include Specification Section number and 

title and Drawing numbers and titles. 

1. Substitution Request Form:  Use CSI Form 13.1A. 

2. Documentation:  Show compliance with requirements for substitutions and the following, 

as applicable: 
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a. Statement indicating why specified material or product cannot be provided. 

b. Coordination information, including a list of changes or modifications needed to 

other parts of the Work and to construction performed by Owner and separate 

contractors, that will be necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitution with those of 

the Work specified.  Significant qualities may include attributes such as 

performance, weight, size, durability, visual effect, and specific features and 

requirements indicated. 

d. Product Data, including drawings and descriptions of products and fabrication and 

installation procedures. 

e. Samples, where applicable or requested. 

f. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners. 

g. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated. 

h. Research/evaluation reports evidencing compliance with building code in effect for 

Project, from a model code organization acceptable to authorities having 

jurisdiction. 

i. Detailed comparison of Contractor's Construction Schedule using proposed 

substitution with products specified for the Work, including effect on the overall 

Contract Time.  If specified product or method of construction cannot be provided 

within the Contract Time, include letter from manufacturer, on manufacturer's 

letterhead, stating lack of availability or delays in delivery. 

j. Cost information, including a proposal of change, if any, in the Contract Sum. 

k. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents and is appropriate for applications indicated. 

l. Contractor's waiver of rights to additional payment or time that may subsequently 

become necessary because of failure of proposed substitution to produce indicated 

results. 

3. Architect's Action:  If necessary, Architect will request additional information or 

documentation for evaluation within 7 days of receipt of a request for substitution.  

Architect will notify Contractor of acceptance or rejection of proposed substitution within 

15 days of receipt of request, or 7 days of receipt of additional information or 

documentation, whichever is later. 

a. Form of Acceptance:  Change Order. 

b. Use product specified if Architect cannot make a decision on use of a proposed 

substitution within time allocated. 

C. Comparable Product Requests:  Submit three copies of each request for consideration.  Identify 

product or fabrication or installation method to be replaced.  Include Specification Section 

number and title and Drawing numbers and titles. 

1. Architect's Action:  If necessary, Architect will request additional information or 

documentation for evaluation within one week of receipt of a comparable product 

request.  Architect will notify Contractor of approval or rejection of proposed comparable 

product request within 15 days of receipt of request, or 7 days of receipt of additional 

information or documentation, whichever is later. 

a. Form of Approval:  As specified in Division 1 Section "Submittal Procedures." 
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b. Use product specified if Architect cannot make a decision on use of a comparable 

product request within time allocated. 

D. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 1 

Section "Submittal Procedures."  Show compliance with requirements. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 

products for use on Project, product selected shall be compatible with products previously 

selected, even if previously selected products were also options. 

1. Each contractor is responsible for providing products and construction methods 

compatible with products and construction methods of other contractors. 

2. If a dispute arises between contractors over concurrently selectable but incompatible 

products, Architect will determine which products shall be used. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 

deterioration, and loss, including theft.  Comply with manufacturer's written instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 

losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 

sealed container or other packaging system, complete with labels and instructions for 

handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to ensure compliance with the Contract Documents and to 

ensure that products are undamaged and properly protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of units. 

2. Store materials in a manner that will not endanger Project structure. 

3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 

4. Store cementitious products and materials on elevated platforms. 

5. Store foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 

6. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 

7. Protect stored products from damage and liquids from freezing. 

8. Provide a secure location and enclosure at Project site for storage of materials and 

equipment by Owner's construction forces.  Coordinate location with Owner. 
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1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 

warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 

product warranties do not relieve Contractor of obligations under requirements of the Contract 

Documents. 

1. Manufacturer's Warranty:  Preprinted written warranty published by individual 

manufacturer for a particular product and specifically endorsed by manufacturer to 

Owner. 

2. Special Warranty:  Written warranty required by or incorporated into the Contract 

Documents, either to extend time limit provided by manufacturer's warranty or to provide 

more rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 

identification, ready for execution.  Submit a draft for approval before final execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information and 

properly executed. 

2. Specified Form:  When specified forms are included with the Specifications, prepare a 

written document using appropriate form properly executed. 

3. Refer to Divisions 2 through 16 Sections for specific content requirements and particular 

requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 1 Section "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract Documents, 

that are undamaged and, unless otherwise indicated, that are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 

needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard options are 

specified, provide standard products of types that have been produced and used 

successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in conflict with 

requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 

selection. 

5. Where products are accompanied by the term "match sample," sample to be matched is 

Architect's. 

6. Descriptive, performance, and reference standard requirements in the Specifications 

establish "salient characteristics" of products. 

7. Or Equal:  Where products are specified by name and accompanied by the term "or 

equal" or "or approved equal" or "or approved," comply with provisions in Part 2 

"Comparable Products" Article to obtain approval for use of an unnamed product. 
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B. Product Selection Procedures: 

1. Product:  Where Specifications name a single product and manufacturer, provide the 

named product that complies with requirements. 

2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, 

provide a product by the named manufacturer or source that complies with requirements. 

3. Products:  Where Specifications include a list of names of both products and 

manufacturers, provide one of the products listed that complies with requirements. 

4. Manufacturers:  Where Specifications include a list of manufacturers' names, provide a 

product by one of the manufacturers listed that complies with requirements. 

5. Available Products:  Where Specifications include a list of names of both products and 

manufacturers, provide one of the products listed, or an unnamed product, that complies 

with requirements.  Comply with provisions in Part 2 "Comparable Products" Article for 

consideration of an unnamed product. 

6. Available Manufacturers:  Where Specifications include a list of manufacturers, provide a 

product by one of the manufacturers listed, or an unnamed manufacturer, that complies 

with requirements.  Comply with provisions in Part 2 "Comparable Products" Article for 

consideration of an unnamed product. 

7. Product Options:  Where Specifications indicate that sizes, profiles, and dimensional 

requirements on Drawings are based on a specific product or system, provide the 

specified product or system.  Comply with provisions in Part 2 "Product Substitutions" 

Article for consideration of an unnamed product or system. 

8. Basis-of-Design Product:  Where Specifications name a product and include a list of 

manufacturers, provide the specified product or a comparable product by one of the other 

named manufacturers.  Drawings and Specifications indicate sizes, profiles, dimensions, 

and other characteristics that are based on the product named.  Comply with provisions in 

Part 2 "Comparable Products" Article for consideration of an unnamed product by the 

other named manufacturers. 

9. Visual Matching Specification:  Where Specifications require matching an established 

Sample, select a product that complies with requirements and matches Architect's sample.  

Architect's decision will be final on whether a proposed product matches. 

a. If no product available within specified category matches and complies with other 

specified requirements, comply with provisions in Part 2 "Product Substitutions" 

Article for proposal of product. 

10. Visual Selection Specification:  Where Specifications include the phrase "as selected 

from manufacturer's colors, patterns, textures" or a similar phrase, select a product that 

complies with other specified requirements. 

a. Standard Range:  Where Specifications include the phrase "standard range of 

colors, patterns, textures" or similar phrase, Architect will select color, pattern, 

density, or texture from manufacturer's product line that does not include premium 

items. 

b. Full Range:  Where Specifications include the phrase "full range of colors, 

patterns, textures" or similar phrase, Architect will select color, pattern, density, or 

texture from manufacturer's product line that includes both standard and premium 

items. 
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2.2 PRODUCT SUBSTITUTIONS 

A. Timing:  Architect will consider requests for substitution if received within 30 days after the 

Notice to Proceed.  Requests received after that time may be considered or rejected at discretion 

of Architect. 

B. Conditions:  Architect will consider Contractor's request for substitution when the following 

conditions are satisfied.  If the following conditions are not satisfied, Architect will return 

requests without action, except to record noncompliance with these requirements: 

1. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities Owner 

must assume.  Owner's additional responsibilities may include compensation to Architect 

for redesign and evaluation services, increased cost of other construction by Owner, and 

similar considerations. 

2. Requested substitution does not require extensive revisions to the Contract Documents. 

3. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 

4. Substitution request is fully documented and properly submitted. 

5. Requested substitution will not adversely affect Contractor's Construction Schedule. 

6. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 

7. Requested substitution is compatible with other portions of the Work. 

8. Requested substitution has been coordinated with other portions of the Work. 

9. Requested substitution provides specified warranty. 

10. If requested substitution involves more than one contractor, requested substitution has 

been coordinated with other portions of the Work, is uniform and consistent, is 

compatible with other products, and is acceptable to all contractors involved. 

2.3 COMPARABLE PRODUCTS 

A. Conditions:  Architect will consider Contractor's request for comparable product when the 

following conditions are satisfied.  If the following conditions are not satisfied, Architect will 

return requests without action, except to record noncompliance with these requirements: 

1. Evidence that the proposed product does not require extensive revisions to the Contract 

Documents, that it is consistent with the Contract Documents and will produce the 

indicated results, and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those named in the 

Specifications.  Significant qualities include attributes such as performance, weight, size, 

durability, visual effect, and specific features and requirements indicated. 

3. Evidence that proposed product provides specified warranty. 

4. List of similar installations for completed projects with project names and addresses and 

names and addresses of architects and owners, if requested. 

5. Samples, if requested. 
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PART 3 - EXECUTION (Not Used) 

END OF SECTION 01600 
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SECTION 01731 - CUTTING AND PATCHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes procedural requirements for cutting and patching. 

B. Related Sections include the following: 

1. Division 1 Section "Selective Demolition" for demolition of selected portions of the 
building. 

2. Divisions 2 through 16 Sections for specific requirements and limitations applicable to 
cutting and patching individual parts of the Work. 

3. Division 7 Section "Through-Penetration Firestop Systems" for patching fire-rated 
construction. 

1.3 DEFINITIONS 

A. Cutting:  Removal of in-place construction necessary to permit installation or performance of 
other Work. 

B. Patching:  Fitting and repair work required to restore surfaces to original conditions after 
installation of other Work. 

1.4 SUBMITTALS 

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days before 
the time cutting and patching will be performed, requesting approval to proceed.  Include the 
following information: 

1. Extent:  Describe cutting and patching, show how they will be performed, and indicate 
why they cannot be avoided. 

2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to 
structural elements and operating components as well as changes in building's appearance 
and other significant visual elements. 

3. Products:  List products to be used and firms or entities that will perform the Work. 
4. Dates:  Indicate when cutting and patching will be performed. 
5. Utility Services and Mechanical/Electrical Systems:  List services/systems that cutting 

and patching procedures will disturb or affect.  List services/systems that will be 
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relocated and those that will be temporarily out of service.  Indicate how long 
services/systems will be disrupted. 

6. Structural Elements:  Where cutting and patching involve adding reinforcement to 
structural elements, submit details and engineering calculations showing integration of 
reinforcement with original structure. 

7. Architect's Approval:  Obtain approval of cutting and patching proposal before cutting 
and patching.  Approval does not waive right to later require removal and replacement of 
unsatisfactory work. 

1.5 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could change 
their load-carrying capacity or load-deflection ratio. 

B. Operational Elements:  Do not cut and patch operating elements and related components in a 
manner that results in reducing their capacity to perform as intended or that results in increased 
maintenance or decreased operational life or safety.  Operating elements include the following: 

1. Primary operational systems and equipment. 
2. Air or smoke barriers. 
3. Fire-suppression systems. 
4. Mechanical systems piping and ducts. 
5. Control systems. 
6. Communication systems. 
7. Conveying systems. 
8. Electrical wiring systems. 
9. Operating systems of special construction in Division 13 Sections. 
10. Hydronic heating system. 

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components 
in a manner that could change their load-carrying capacity, that results in reducing their 
capacity to perform as intended, or that results in increased maintenance or decreased 
operational life or safety. 

1. Water, moisture, or vapor barriers. 
2. Membranes and flashings. 
3. Exterior curtain-wall construction. 
4. Equipment supports. 
5. Piping, ductwork, vessels, and equipment. 
6. Noise- and vibration-control elements and systems. 

D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or 
in occupied spaces in a manner that would, in Architect's opinion, reduce the building's 
aesthetic qualities.  Remove and replace construction that has been cut and patched in a visually 
unsatisfactory manner. 

E. Cutting and Patching Conference:  Before proceeding, meet at Project site with parties involved 
in cutting and patching, including mechanical and electrical trades.  Review areas of potential 
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interference and conflict.  Coordinate procedures and resolve potential conflicts before 
proceeding. 

1.6 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 
during cutting and patching operations, by methods and with materials so as not to void existing 
warranties. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use 
materials that visually match in-place adjacent surfaces to the fullest extent possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 
will match the visual and functional performance of in-place materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to 
be performed. 

1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, 
including compatibility with in-place finishes or primers. 

2. Proceed with installation only after unsafe or unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Temporary Support:  Provide temporary support of Work to be cut. 

B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage 
to adjoining areas. 
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D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems 
are required to be removed, relocated, or abandoned, bypass such services/systems before 
cutting to prevent interruption to occupied areas. 

3.3 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and 
patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 
of other construction, and subsequently patch as required to restore surfaces to their 
original condition. 

B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.  If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping.  Cut holes and slots as small as possible, neatly to size 
required, and with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 
3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 
4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 Sections 

where required by cutting and patching operations. 
5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be 

removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other Work.  Patch with durable seams that are as invisible as 
possible.  Provide materials and comply with installation requirements specified in other 
Sections. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will eliminate evidence 
of patching and refinishing. 

a. Clean piping, conduit, and similar features before applying paint or other finishing 
materials. 

b. Restore damaged pipe covering to its original condition. 

3. Floors and Walls:  Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space.  Provide an even 
surface of uniform finish, color, texture, and appearance.  Remove in-place floor and wall 
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coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 

a. Where patching occurs in a painted surface, apply primer and intermediate paint 
coats over the patch and apply final paint coat over entire unbroken surface 
containing the patch.  Provide additional coats until patch blends with adjacent 
surfaces. 

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 
surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 
weathertight condition. 

D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely 
remove paint, mortar, oils, putty, and similar materials. 

END OF SECTION 01731 
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SECTION 01770 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following: 

1. Inspection procedures. 
2. Warranties. 
3. Final cleaning. 

B. Related Sections include the following: 

1. Division 1 Section "Payment Procedures" for requirements for Applications for Payment 
for Substantial and Final Completion. 

2. Division 1 Section "Photographic Documentation" for submitting Final Completion 
construction photographs and negatives. 

3. Division 1 Section "Execution Requirements" for progress cleaning of Project site. 
4. Division 1 Section "Project Record Documents" for submitting Record Drawings, Record 

Specifications, and Record Product Data. 
5. Division 1 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
6. Division 1 Section "Demonstration and Training" for requirements for instructing 

Owner's personnel. 
7. Divisions 2 through 16 Sections for specific closeout and special cleaning requirements 

for the Work in those Sections. 

1.3 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial 
Completion, complete the following.  List items below that are incomplete in request. 

1. Prepare a list of items to be completed and corrected (punch list), the value of items on 
the list, and reasons why the Work is not complete. 

2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents. 
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4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 
services and utilities.  Include occupancy permits, operating certificates, and similar 
releases. 

5. Prepare and submit Project Record Documents, operation and maintenance manuals, 
damage or settlement surveys, property surveys, and similar final record information. 

6. Deliver tools, spare parts, extra materials, and similar items to location designated by 
Owner.  Label with manufacturer's name and model number where applicable. 

7. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 
personnel of changeover in security provisions. 

8. Complete startup testing of systems. 
9. Submit test/adjust/balance records. 
10. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
11. Advise Owner of changeover in heat and other utilities. 
12. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 
13. Complete final cleaning requirements, including touchup painting. 
14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare the Certificate of Substantial Completion after inspection 
or will notify Contractor of items, either on Contractor's list or additional items identified by 
Architect, that must be completed or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for Final 
Completion. 

1.4 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final 
Completion, complete the following: 

1. Submit a final Application for Payment according to Division 1 Section "Payment 
Procedures." 

2. Submit certified copy of Architect's Substantial Completion inspection list of items to be 
completed or corrected (punch list), endorsed and dated by Architect.  The certified copy 
of the list shall state that each item has been completed or otherwise resolved for 
acceptance. 

3. Submit evidence of final, continuing insurance coverage complying with insurance 
requirements. 

4. Submit pest-control final inspection report and warranty. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems.  Submit demonstration and training videotapes. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, 
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  
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Architect will prepare a final Certificate for Payment after inspection or will notify Contractor 
of construction that must be completed or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Preparation:  Submit three copies of list.  Include name and identification of each space and area 
affected by construction operations for incomplete items and items needing correction 
including, if necessary, areas disturbed by Contractor that are outside the limits of 
construction.  Use CSI Form 14.1A. 
1. Organize items applying to each space by major element, including categories for ceiling, 

individual walls, floors, equipment, and building systems. 
2. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Page number. 

1.6 WARRANTIES 

A. Submittal Time:  Submit written warranties on request of Architect for designated portions of 
the Work where commencement of warranties other than date of Substantial Completion is 
indicated. 

B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of 
designated portions of the Work that are completed and occupied or used by Owner during 
construction period by separate agreement with Contractor. 

C. Organize warranty documents into an orderly sequence based on the table of contents of the 
Project Manual. 

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
(215-by-280-mm) paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 
tab to identify the product or installation.  Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

D. Provide additional copies of each warranty to include in operation and maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply 
with local laws and ordinances and Federal and local environmental and antipollution 
regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program.  Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion for entire Project or for a portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other 
foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 
Project site. 

e. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances.  Avoid disturbing natural 
weathering of exterior surfaces.  Restore reflective surfaces to their original 
condition. 

g. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

h. Sweep concrete floors broom clean in unoccupied spaces. 
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

shampoo if visible soil or stains remain. 
j. Clean transparent materials, including mirrors and glass in doors and windows.  

Remove glazing compounds and other noticeable, vision-obscuring materials.  
Replace chipped or broken glass and other damaged transparent materials.  Polish 
mirrors and glass, taking care not to scratch surfaces. 

k. Remove labels that are not permanent. 
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l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  
Replace finishes and surfaces that cannot be satisfactorily repaired or restored or 
that already show evidence of repair or restoration. 

1) Do not paint over "UL" and similar labels, including mechanical and 
electrical nameplates. 

m. Wipe surfaces of mechanical and electrical equipment[, elevator equipment,] and 
similar equipment.  Remove excess lubrication, paint and mortar droppings, and 
other foreign substances. 

n. Replace parts subject to unusual operating conditions. 
o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 

resulting from water exposure. 
p. Replace disposable air filters and clean permanent air filters.  Clean exposed 

surfaces of diffusers, registers, and grills. 
q. Clean ducts, blowers, and coils if units were operated without filters during 

construction. 
r. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  

Replace burned-out bulbs, and those noticeably dimmed by hours of use, and 
defective and noisy starters in fluorescent and mercury vapor fixtures to comply 
with requirements for new fixtures. 

s. Leave Project clean and ready for occupancy. 

C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and rid 
Project of rodents, insects, and other pests.  Prepare a report. 

D. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or 
excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous 
materials into drainage systems.  Remove waste materials from Project site and dispose of 
lawfully. 

END OF SECTION 01770 
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SECTION 15010 - BASIC MECHANICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this and the other sections of 
Division 15. 

B. This section applies to all Division 15 specification sections. 

1.2 SUMMARY 

A. This Section includes general administrative and procedural requirements for mechanical 
installations.  The following administrative and procedural requirements are included in 
this Section to expand the requirements specified in Division 1: 
1. Submittals. 
2. Coordination drawings. 
3. Record documents. 
4. Rough-ins. 
5. Mechanical installations. 
6. Cutting and patching. 

B. Related Sections:  The following sections contain requirements that relate to this section: 
1. Division 15 Section "BASIC MECHANICAL MATERIALS AND METHODS," 

for materials and methods common to the remainder of Division 15, plus general 
related specifications including: 
a. Access to mechanical installations. 
b. Excavation for mechanical installations within the building boundaries, 

and from building to utilities connections. 

1.3 GOVERNING REGULATIONS AND AUTHORITIES 

A. Regulations include laws, ordinances, codes, statutes, and lawful orders issued by 
authorities having jurisdiction, as well as rules, conventions, and agreements within the 
construction industry that control performance of the work, govern the execution of the 
work embodied in the contract documents, and the interpretation of the contract 
documents. 

B. Applicable codes and documents to this project are, but not limited to, the following: 
1. 2003 International Building Code - (with Utah amendments) 
2. 2003 International Mechanical Code - (with Utah amendments) 
3. 2003 International Plumbing Code - (with Utah amendments) 
4. 2003 International Energy Conservation Code. 
5. National Electrical Code - current edition 
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1.4 SUBMITTALS 

A. General:  Follow the procedures specified in Division 1 Section "SUBMITTALS", and as 
outlined below. 
1. By description, catalog number and manufacturer's name standards of quality 

have been established for certain manufactured equipment items and specialties 
which are to be furnished by this Division.  Substitute products of equal or better 
quality may only be proposed for use if specifically named in the specifications 
or given written approval prior to bidding.  Requests for substitution shall be 
made in accordance with the General Provisions. 

2. Within 45 days after the date of award of contract, and before commencement of 
work, a complete schedule of all equipment and materials proposed for 
installation shall be submitted. 

3. Submittal data for Division 15 shall be submitted arranged in a three-ring binder.  
Binder shall have a complete index with equipment listed in the same sequence 
as the sections in the specifications.  Identify the equipment submitted with 
drawings, schedule number, and specification paragraph number. 

4. Submittals shall include, but not be limited to the following: 
a. Scheduled Equipment Items 
b. Vibration Elimination Devices 
c. Seismic Restraint System 
d. Valves 
e. Insulation 
f. Registers, Grilles, and Diffusers 
g. Automatic Temperature Controls 
h. Automation System 
i. Plumbing Fixtures 
j. Certificates of Guarantee 

5. Description of equipment shall include sizes, capacities, operating characteristics, 
brand names, motor horsepowers, accessories, materials gauges, manufacturer's 
maintenance instructions and other pertinent information required to establish 
quality of the products.  List on the front of catalogs the page number referring to 
submitted items.  Underline applicable data on the indicated pages.  Where 
proposed equipment size varies from equipment first named, Contractor shall 
specifically call Architect's attention to that fact in writing at the time of 
submission of data. 

6. All submittal data shall be turned over to the Architect at one time.  No 
consideration will be given to partial submittals. 

7. After engineering review, the Contractor may proceed to place an order for such 
item of equipment.  However, actual fabrication by manufacturer may not 
commence until complete and accurate shop drawings have been submitted to 
Architect and have received his reviewed stamp and signature. 

8. A copy of the complete contract specification for the item, including motor 
requirements and any specific details of construction, shown on the drawings 
shall be sent to the factory furnishing such item, at the time the order is placed to 
avoid unnecessary errors. 

9. The Contractor should protect himself with the supplier of alternate named 
equipment.  Should Contractor submit on any item of equipment other than first 
named equipment in the specification and if alternate equipment is rejected or 
disapproved by the Architect for any of the reasons stated above, the Contractor 
shall be required to resubmit on first named equipment. 
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10. All items other than first named specified equipment shall show and state all 
exceptions and deviations taken and shall include design calculations. 

11. The Contractor shall review the submittals prior to submission to make sure that 
submittals are complete in all details.  Contractor shall verify equipment 
dimensions to fit the spaces provided with sufficient clearance for servicing the 
equipment.  Submittals will not be reviewed which do not bear the Contractor's 
notation that such checking has been made. 

12. Equipment submittal shall show the proper arrangements to suit installation and 
maintenance such as motor location, access doors, filter removal, piping 
connections, etc. 

13. Equipment submittal sheets shall be clearly marked indicating equipment symbol 
and exact selection of proposed equipment. 

14. Review and acceptance of submittal does not relieve the Contractor of 
responsibility for fulfilling the contract requirements.  Review of the submittal 
shall not change the contract requirements.  Items not covered in the accepted 
submittal or items incorrectly covered but not recognized or identified shall not 
be used contrary to the contract documents. 

15. Verify electrical characteristics of all equipment with Division 16 before ordering 
any equipment. 

B. Increase, by the quantity listed below, the number of mechanical related shop drawings, 
product data, and samples submitted, to allow for required distribution plus one copy of 
each submittal required, which will be retained by the Mechanical Consulting Engineer. 
1. Shop Drawings - Initial Submittal:  1 additional blue- or black-line prints. 
2. Shop Drawings - Final Submittal:  1 additional blue- or black-line prints. 
3. Product Data:  1 additional copy of each item. 
4. Samples:  1 additional set. 

C. Additional copies may be required by individual sections of these Specifications. 

1.5 COORDINATION DRAWINGS 

A. Prepare coordination drawings in accordance with Division 1 Section 
"COORDINATION," to a scale of 1/4"=1'-0" or larger; detailing major elements, 
components, and systems of mechanical equipment and materials in relationship with 
other systems, installations, and building components.  Indicate locations where space is 
limited for installation and access and where sequencing and coordination of installations 
are of importance to the efficient flow of the Work, including (but not necessarily limited 
to) the following: 
1. Indicate the proposed locations of piping, ductwork, equipment, and materials.  

Include the following: 
a. Clearances for installing and maintaining insulation. 
b. Clearances for servicing and maintaining equipment, including tube 

removal, filter removal, and space for equipment disassembly required 
for periodic maintenance. 

c. Equipment connections and support details. 
d. Exterior wall and foundation penetrations. 
e. Fire-rated wall and floor penetrations. 
f. Sizes and location of required concrete pads and bases. 
g. Valve stem movement. 
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2. Indicate scheduling, sequencing, movement, and positioning of large equipment 
into the building during construction. 

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, 
walls, and ceilings and their relationship to other penetrations and installations. 

4. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets 
and inlets, light fixtures, communication systems components, sprinklers, and 
other ceiling-mounted items. 

1.6 RECORD DOCUMENTS 

A. Prepare record documents in accordance with the requirements in Division 1 Section 
"CONTRACT CLOSEOUT." In addition to the requirements specified in Division 1, 
indicate the following installed conditions: 
1. Ductwork mains and branches, size and location, for both exterior and interior; 

locations of dampers and other control devices; filters, boxes, and terminal units 
requiring periodic maintenance or repair. 

2. Mains and branches of piping systems, with valves and control devices located 
and numbered, concealed unions located, and with items requiring maintenance 
located (i.e., traps, strainers, expansion compensators, tanks, etc.).  Valve 
location diagrams, complete with valve tag chart.  Refer to Division 15 Section 
"Mechanical Identification." Indicate actual inverts and horizontal locations of 
underground piping. 

3. Equipment locations (exposed and concealed), dimensioned from prominent 
building lines. 

4. Approved substitutions, Contract Modifications, and actual equipment and 
materials installed. 

B. Engage the services of a Land Surveyor or Professional Engineer registered in the state in 
which the project is located as specified in Division 1 Section "FIELD ENGINEERING" 
to record the locations and invert elevations of underground installations. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products to the project properly identified with names, model numbers, types, 
grades, compliance labels, and other information needed for identification. 

1.8 WARRANTIES 

A. In addition to guarantee specified in General Conditions, guarantee heating and plumbing 
systems to be free from noise in operation that may develop from failure to construct 
system in accordance with Contract Documents. 

B. That the circulation of water or glycol shall be complete and even. 

C. That all pipes, conduit, and connections shall be free from foreign matter and pockets and 
that all other obstructions to the free passage of water, liquid and vent shall be removed. 

D. That all devices incorporated in these systems shall be adjusted in a manner that each 
shall develop its maximum efficiency in the operation of the system. 
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E. All equipment and the complete system shall be guaranteed for a period of one year from 
the date of Substantial Completion.  The Contractor shall be responsible for a 100-percent 
guarantee for the system and all items of equipment for this period. 

F. Any failure that disables a heating or cooling system shall have repairs completed within 
24 hours.  If repair parts are not available in local stock, they shall be shipped via air 
freight at no charge to the owner. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Arrange equipment with factory panels, conduits, piping, etc. to allow proper access to 
equipment.  Comply with clearances required by the National Electric Code. 

PART 3 - EXECUTION 

3.1 ROUGH-IN 

A. Verify final locations for rough-ins with field measurements and with the requirements of 
the actual equipment to be connected. 

B. Refer to equipment specifications in Divisions 2 through 16 for rough-in requirements. 

3.2 MECHANICAL INSTALLATIONS 

A. General:  Sequence, coordinate, and integrate the various elements of mechanical 
systems, materials, and equipment.  Comply with the following requirements: 
1. Coordinate mechanical systems, equipment, and materials installation with other 

building components. 
2. Verify all dimensions by field measurements. 
3. Arrange for chases, slots, and openings in other building components during 

progress of construction, to allow for mechanical installations. 
4. Coordinate the installation of required supporting devices and sleeves to be set in 

poured-in-place concrete and other structural components, as they are 
constructed. 

5. Sequence, coordinate, and integrate installations of mechanical materials and 
equipment for efficient flow of the Work.  Give particular attention to large 
equipment requiring positioning prior to closing in the building. 

6. Where mounting heights are not detailed or dimensioned, install systems, 
materials, and equipment to provide the maximum headroom possible. 

7. Coordinate connection of mechanical systems with exterior underground and 
overhead utilities and services.  Comply with requirements of governing 
regulations, franchised service companies, and controlling agencies.  Provide 
required connection for each service. 

8. Install systems, materials, and equipment to conform with manufacturers 
installation instructions and approved submittal data, including coordination 
drawings, to greatest extent possible.  Conform to arrangements indicated by the 
Contract Documents, recognizing that portions of the Work are shown only in 
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diagrammatic form.  Where coordination requirements conflict with individual 
system requirements, refer conflict to the Architect. 

9. Install systems, materials, and equipment level and plumb, parallel and 
perpendicular to other building systems and components, where installed exposed 
in finished spaces. 

10. Install mechanical equipment to facilitate servicing, maintenance, and repair or 
replacement of equipment components.  As much as practical, connect equipment 
for ease of disconnecting, with minimum of interference with other installations.  
Extend grease fittings to an accessible location. 

11. Provide and install access panel or doors where mechanical devices such as 
valves, dampers, fire dampers, etc. are concealed behind finished surfaces.  
Access panels and doors are specified in Division 8 Section "ACCESS DOORS 
AND FRAMES." 

12. Install systems, materials, and equipment giving right-of-way priority to systems 
required to be installed at a specified slope. 

13. Completely clean all mechanical equipment and systems of dirt, dust, debris and 
overspray at the time of substantial completion. 

14. All factory-authorized equipment start-ups shall be witnessed by the Owner's 
representative, unless written exception is given.  Any equipment start-ups 
completed without Owner's representative being present shall be repeated. 

3.3 CUTTING AND PATCHING 

A. General:  Perform cutting and patching in accordance with Division 1 Section 
"CUTTING AND PATCHING." In addition to the requirements specified in Division 1, 
the following requirements apply: 
1. Protection of Installed Work:  During cutting and patching operations, protect 

adjacent installations. 

B. Perform cutting, fitting, and patching of mechanical equipment and materials required to: 
1. Uncover Work to provide for installation of ill-timed Work. 
2. Remove and replace defective Work. 
3. Remove and replace Work not conforming to requirements of the Contract 

Documents. 
4. Remove samples of installed Work as specified for testing. 
5. Install equipment and materials in existing structures. 
6. Upon written instructions from the Architect, uncover and restore Work to 

provide for Architect/Engineer observation of concealed Work. 

C. Cut, remove and legally dispose of selected mechanical equipment, components, and 
materials as indicated, including but not limited to removal of mechanical piping, heating 
units, plumbing fixtures and trim, and other mechanical items made obsolete by the new 
Work. 

D. Protect the structure, furnishings, finishes, and adjacent materials not indicated or 
scheduled to be removed. 

E. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread 
of dust and dirt to adjacent areas. 
1. Patch existing finished surfaces and building components using new materials 

matching existing materials and experienced Installers.  Installers' qualifications 
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refer to the materials and methods required for the surface and building 
components being patched. 
a. Refer to Division 1 Section "DEFINITIONS AND STANDARDS" for 

definition of "experienced Installer." 
2. Patch finished surfaces and building components using new materials specified 

for the original installation and experienced Installers.  Installers' qualifications 
refer to the materials and methods required for the surface and building 
components being patched. 
a. Refer to Division 1 Section "DEFINITIONS AND STANDARDS" for 

definition of "experienced Installer." 
 

END OF SECTION 15010 
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SECTION 15050 - BASIC MECHANICAL MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. This section applies to all Division 15 specification sections. 

1.2 SUMMARY 

A. This Section includes the following basic mechanical materials and methods to 
complement other Division 15 Sections. 
1. Piping materials and installation instructions common to most piping systems. 
2. Concrete base construction requirements. 
3. Escutcheons. 
4. Dielectric fittings. 
5. Flexible connectors. 
6. Mechanical sleeve seals. 
7. Equipment nameplate data requirements. 
8. Labeling and identifying mechanical systems and equipment is specified in 

Division 15 Section "Mechanical Identification." 
9. Nonshrink grout for equipment installations. 
10. Field-fabricated metal and wood equipment supports. 
11. Installation requirements common to equipment specification sections. 
12. Mechanical demolition. 
13. Cutting and patching. 
14. Touchup painting and finishing. 
15. Accessibility. 

B. Pipe and pipe fitting materials are specified in Division 15 piping system Sections. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above 
ceilings, unexcavated spaces, crawl spaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished 
occupied spaces, mechanical equipment rooms and utility tunnels. 

C. Exposed, Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical 
contact by building occupants.  Examples include above ceilings and in duct shafts. 
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E. Concealed, Exterior Installations:  Concealed from view and protected from weather 
conditions and physical contact by building occupants, but subject to outdoor ambient 
temperatures.  Examples include installations within unheated shelters. 

F. The following are industry abbreviations for rubber materials: 
1. CR:  Chlorosulfonated polyethylene synthetic rubber. 
2. EPDM:  Ethylene propylene diene terpolymer rubber. 

1.4 SUBMITTALS 

A. Product Data:  For dielectric fittings, flexible connectors, mechanical sleeve seals, and 
identification materials and devices. 

B. Shop Drawings:  Detail fabrication and installation for metal and wood supports and 
anchorage for mechanical materials and equipment. 

1.5 COORDINATION DRAWINGS 

A. General:  Detail major elements, components, and systems of mechanical equipment and 
materials in relationship with other systems, installations, and building components.  
Show space requirements for installation and access.  Indicate if sequence and 
coordination of installations are important to efficient flow of the Work.  Have 
coordination drawings available at job site for coordination.  Include the following: 
1. Planned piping layout, including valve and specialty locations and valve-stem 

movement. 
2. Clearances for installing and maintaining insulation. 
3. Clearances for servicing and maintaining equipment, accessories, and specialties, 

including space for disassembly required for periodic maintenance. 
4. Equipment and accessory service connections and support details. 
5. Exterior wall and foundation penetrations. 
6. Fire-rated wall and floor penetrations. 
7. Sizes and location of required concrete pads and bases. 
8. Scheduling, sequencing, movement, and positioning of large equipment into 

building during construction. 
9. Floor plans, elevations, and details to indicate penetrations in floors, walls, and 

ceilings and their relationship to other penetrations and installations. 
10. Reflected ceiling plans to coordinate and integrate installation of air outlets and 

inlets, light fixtures, communication system components, sprinklers, and other 
ceiling-mounted items. 

11. Planned duct systems layout, including elbow radii and duct accessories. 
12. Access panel and door locations. 

B. Samples:  Of color, lettering style, and other graphic representation required for each 
identification material and device. 

1.6 QUALITY ASSURANCE 

A. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing 
angles of identification devices. 
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B. Equipment Selection:  Equipment of higher electrical characteristics, physical 
dimensions, capacities, and ratings may be furnished provided such proposed equipment 
is approved in writing and connecting mechanical and electrical services, circuit breakers, 
conduit, motors, bases, and equipment spaces are increased.  No additional costs will be 
approved for these increases.  If minimum energy ratings or efficiencies of equipment are 
specified, equipment must meet design and commissioning requirements. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and prevent entrance of dirt, 
debris, and moisture. 

B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  Do not 
exceed structural capacity of floor, if stored inside. 

C. Protect flanges, fittings, and piping specialties from moisture and dirt. 

D. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and 
bending. 

1.8 SEQUENCING AND SCHEDULING 

A. Coordinate mechanical equipment installation with other building components. 

B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress 
of construction to allow for mechanical installations. 

C. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components, as they are constructed. 

D. Sequence, coordinate, and integrate installations of mechanical materials and equipment 
for efficient flow of the Work.  Coordinate installation of large equipment requiring 
positioning before closing in building. 

E. Coordinate connection of mechanical systems with exterior underground and overhead 
utilities and services.  Comply with requirements of governing regulations, franchised 
service companies, and controlling agencies. 

F. Coordinate requirements for access panels and doors if mechanical items requiring access 
are concealed behind finished surfaces.  Access panels and doors are specified in 
Division 8 Section "Access Doors and Frames." 

G. Coordinate installation of identifying devices after completing covering and painting, if 
devices are applied to surfaces.  Install identifying devices before installing acoustical 
ceilings and similar concealment. 

H. Coordinate connection of electrical services. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Dielectric Unions: 

a. Capitol Manufacturing Co. 
b. Central Plastics Co. 
c. Eclipse, Inc.; Rockford-Eclipse Div. 
d. Epco Sales Inc. 
e. Hart Industries International, Inc. 
f. Watts Industries, Inc.; Water Products Div. 
g. Zurn Industries, Inc.; Wilkins Div. 

 
2. Dielectric Flanges: 

a. Capitol Manufacturing Co. 
b. Central Plastics Co. 
c. Epco Sales Inc. 
d. Watts Industries, Inc.; Water Products Div. 

 
3. Dielectric-Flange Insulating Kits: 

a. Calpico, Inc. 
b. Central Plastics Co. 

 
4. Dielectric Couplings: 

a. Calpico, Inc. 
b. Lochinvar Corp. 

 
5. Dielectric Nipples: 

a. Grinnell Corp.; Grinnell Supply Sales Co. 
b. Perfection Corp. 
c. Victaulic Co. of America. 

 
6. Metal, Flexible Connectors: 

a. ANAMET Industrial, Inc. 
b. Central Sprink, Inc. 
c. Flexicraft Industries. 
d. Flex-Weld, Inc. 
e. Grinnell Corp.; Grinnell Supply Sales Co. 
f. Hyspan Precision Products, Inc. 
g. McWane, Inc.; Tyler Pipe; Gustin-Bacon Div. 
h. Mercer Rubber Co. 
i. Metraflex Co. 
j. Proco Products, Inc. 
k. Uniflex, Inc. 

 
7. Mechanical Sleeve Seals: 

a. Calpico, Inc. 
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b. Metraflex Co. 
c. Thunderline/Link-Seal. 

2.2 PIPE AND PIPE FITTINGS 

A. All pipe and pipe fittings shall be American made and clearly labeled as such. 

B. Refer to individual Division 15 piping Sections for pipe and fitting materials and joining 
methods. 

C. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3 JOINING MATERIALS 

A. Refer to individual Division 15 piping Sections for special joining materials not listed 
below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping 
system contents. 
1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) maximum 

thickness, unless thickness or specific material is indicated. 
a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze 

flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel 

flanges. 
2. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick, unless otherwise 

indicated; and full-face or ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 
system manufacturer, unless otherwise indicated. 

E. Solder Filler Metals:  ASTM B 32. 
1. Alloy Sn95 or Alloy Sn94:  Approximately 95 percent tin and 5 percent silver, 

with 0.10 percent lead content. 
2. Alloy E:  Approximately 95 percent tin and 5 percent copper, with 0.10 percent 

maximum lead content. 
3. Alloy HA:  Tin-antimony-silver-copper zinc, with 0.10 percent maximum lead 

content. 
4. Alloy HB:  Tin-antimony-silver-copper nickel, with 0.10 percent maximum lead 

content. 
5. Alloy Sb5:  95 percent tin and 5 percent antimony, with 0.20 percent maximum 

lead content. 

F. Brazing Filler Metals:  AWS A5.8. 
1. BCuP Series:  Copper-phosphorus alloys. 
2. BAg1:  Silver alloy. 
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G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for 
wall thickness and chemical analysis of steel pipe being welded. 

H. Solvent Cements:  Manufacturer's standard solvent cements for the following: 
1. ABS Piping:  ASTM D 2235. 
2. CPVC Piping:  ASTM F 493. 
3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 
4. PVC to ABS Piping Transition:  ASTM D 3138. 

I. Plastic Pipe Seals:  ASTM F 477, elastomeric gasket. 

J. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts:  AWWA C110, rubber gasket, 
carbon-steel bolts and nuts. 

K. Couplings:  Iron-body sleeve assembly, fabricated to match OD of plain-end, pressure 
pipes. 
1. Sleeve:  ASTM A 126, Class B, gray iron. 
2. Followers:  ASTM A 47 (ASTM A 47M) malleable iron or ASTM A 536 ductile 

iron. 
3. Gaskets:  Rubber. 
4. Bolts and Nuts:  AWWA C111. 
5. Finish:  Enamel paint. 

2.4 DIELECTRIC FITTINGS 

A. General:  Assembly or fitting with insulating material isolating joined dissimilar metals, 
to prevent galvanic action and stop corrosion. 

B. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld-
neck end types and matching piping system materials. 

C. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

D. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig (1725-kPa) 
minimum working pressure at 180 deg F (82 deg C). 

E. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig 
(1035- or 2070-kPa) minimum working pressure as required to suit system pressures. 

F. Dielectric-Flange Insulation Kits:  Field-assembled, companion-flange assembly, full-
face or ring type.  Components include neoprene or phenolic gasket, phenolic or 
polyethylene bolt sleeves, phenolic washers, and steel backing washers. 
1. Provide separate companion flanges and steel bolts and nuts for 150- or 300-psig 

(1035- or 2070-kPa) minimum working pressure as required to suit system 
pressures. 

G. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, 
thermoplastic lining; threaded ends; and 300-psig (2070-kPa) minimum working pressure 
at 225 deg F (107 deg C). 
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H. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic 
lining; plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working 
pressure at 225 deg F (107 deg C). 

2.5 FLEXIBLE CONNECTORS 

A. General:  Fabricated from materials suitable for system fluid and that will provide 
flexible pipe connections.  Include 125-psig (860-kPa) minimum working-pressure 
rating, unless higher working pressure is indicated, and ends according to the following: 
1. 2-Inch NPS (DN50) and Smaller:  Threaded. 
2. 2-1/2-Inch NPS (DN65) and Larger:  Flanged. 
3. Option for 2-1/2-Inch NPS (DN65) and Larger:  Grooved for use with keyed 

couplings. 

B. Bronze-Hose, Flexible Connectors:  Corrugated, bronze, inner tubing covered with 
bronze wire braid.  Include copper-tube ends or bronze flanged ends, braze welded to 
hose. 

C. Stainless-Steel-Hose/Steel Pipe, Flexible Connectors:  Corrugated, stainless-steel, inner 
tubing covered with stainless-steel wire braid.  Include steel nipples or flanges, welded to 
hose. 

D. Stainless-Steel-Hose/Stainless-Steel Pipe, Flexible Connectors:  Corrugated, stainless-
steel, inner tubing covered with stainless-steel wire braid.  Include stainless-steel nipples 
or flanges, welded to hose. 

2.6 MECHANICAL SLEEVE SEALS 

A. Description:  Modular design, with interlocking rubber links shaped to continuously fill 
annular space between pipe and sleeve.  Include connecting bolts and pressure plates. 

2.7 PIPING SPECIALTIES 

A. Sleeves:  The following materials are for wall, floor, slab, and roof penetrations: 
1. Steel Sheet Metal:  0.0239-inch (0.6-mm) minimum thickness, galvanized, round 

tube closed with welded longitudinal joint. 
2. Steel Pipe:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends. 
3. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping 

flange.  Include clamping ring and bolts and nuts for membrane flashing. 
a. Underdeck Clamp:  Clamping ring with set screws. 

B. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type if required 
to conceal protruding fittings and sleeves. 
1. ID:  Closely fit around pipe, tube, and insulation of insulated piping. 
2. OD:  Completely cover opening. 
3. Cast Brass:  One piece, with set screw. 

a. Finish:  Polished chrome-plate. 
4. Cast Brass:  Split casting, with concealed hinge and set screw. 

a. Finish:  Polished chrome-plate. 
5. Stamped Steel:  One piece, with set screw and chrome-plated finish. 
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6. Stamped Steel:  One piece, with spring clips and chrome-plated finish. 
7. Stamped Steel:  Split plate, with concealed hinge, set screw, and chrome-plated 

finish. 
8. Stamped Steel:  Split plate, with concealed hinge, spring clips, and chrome-plated 

finish. 
9. Stamped Steel:  Split plate, with exposed-rivet hinge, set screw, and chrome-

plated finish. 
10. Stamped Steel:  Split plate, with exposed-rivet hinge, spring clips, and chrome-

plated finish. 
11. Cast-Iron Floor Plate:  One-piece casting. 

2.8 GROUT 

A. Nonshrink, Nonmetallic Grout:  ASTM C 1107, Grade B. 
1. Characteristics:  Post-hardening, volume-adjusting, dry, hydraulic-cement grout, 

nonstaining, noncorrosive, nongaseous, and recommended for interior and 
exterior applications. 

2. Design Mix:  5000-psig (34.5-MPa), 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. General:  Install piping as described below, unless piping Sections specify otherwise.  
Individual Division 15 piping Sections specify unique piping installation requirements. 

B. General Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate 
general location and arrangement of piping systems.  Indicated locations and 
arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, 
and other design considerations.  Install piping as indicated, unless deviations to layout 
are approved on Coordination Drawings. 

C. Install piping at indicated slope. 

D. Install components with pressure rating equal to or greater than system operating 
pressure. 

E. Install piping in concealed interior and exterior locations, except in equipment rooms and 
service areas. 

F. Install piping free of sags and bends. 

G. Install exposed interior and exterior piping at right angles or parallel to building walls.  
Diagonal runs are prohibited, unless otherwise indicated. 

H. Install piping close to slabs, beams, joists, columns, walls, and other building elements.  
Allow sufficient space above removable ceiling panels to allow for ceiling panel removal. 
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I. Install piping to allow application of insulation plus 1-inch (25-mm) clearance around 
insulation. 

J. Locate groups of pipes parallel to each other, spaced to permit valve servicing. 

K. Install fittings for changes in direction and branch connections. 

L. Install couplings according to manufacturer's written instructions. 

M. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board 
partitions, and suspended ceilings according to the following: 
1. Uninsulated Piping Wall Escutcheons:  Cast brass or stamped steel, with set 

screw. 
2. Uninsulated Piping Floor Plates in Utility Areas:  Cast-iron floor plates. 
3. Insulated Piping:  Cast brass or stamped steel; with concealed hinge, spring clips, 

and chrome-plated finish. 
4. Piping in Utility Areas:  Cast brass or stamped steel, with set-screw or spring 

clips. 

N. Permanent sleeves are not required for holes formed by PE removable sleeves. 

O. Install sleeves for pipes passing through concrete and masonry walls, and concrete floor 
and roof slabs. 

P. Aboveground, Exterior-Wall, Pipe Penetrations:  Seal penetrations using sleeves and 
mechanical sleeve seals.  Size sleeve for 1-inch (25-mm) annular clear space between 
pipe and sleeve for installing mechanical sleeve seals. 
1. Install steel pipe for sleeves smaller than 6 inches (150 mm) in diameter. 
2. Install cast-iron "wall pipes" for sleeves 6 inches (150 mm) in diameter and 

larger. 
3. Assemble and install mechanical sleeve seals according to manufacturer's written 

instructions.  Tighten bolts that cause rubber sealing elements to expand and 
make watertight seal. 

Q. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at pipe penetrations.  Seal pipe penetrations with firestopping materials.  Refer to 
Division 7 Section "Firestopping" for materials. 

R. Verify final equipment locations for roughing-in. 

S. Refer to equipment specifications in other Sections of these Specifications for roughing-
in requirements. 

T. Piping Joint Construction:  Join pipe and fittings as follows and as specifically required in 
individual piping specification Sections: 
1. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 
2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings 

before assembly. 
3. Soldered Joints:  Construct joints according to AWS's "Soldering Manual," 

Chapter "The Soldering of Pipe and Tube"; or CDA's "Copper Tube Handbook." 
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4. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," 
Chapter "Pipe and Tube." 

5. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME 
B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends 
to remove burrs and restore full ID.  Join pipe fittings and valves as follows: 
a. Note internal length of threads in fittings or valve ends, and proximity of 

internal seat or wall, to determine how far pipe should be threaded into 
joint. 

b. Apply appropriate tape or thread compound to external pipe threads, 
unless dry seal threading is specified. 

c. Align threads at point of assembly. 
d. Tighten joint with wrench.  Apply wrench to valve end into which pipe is 

being threaded. 
e. Damaged Threads:  Do not use pipe or pipe fittings with threads that are 

corroded or damaged.  Do not use pipe sections that have cracked or 
open welds. 

6. Welded Joints:  Construct joints according to AWS D10.12, "Recommended 
Practices and Procedures for Welding Low Carbon Steel Pipe," using qualified 
processes and welding operators according to "Quality Assurance" Article. 

7. Flanged Joints:  Align flange surfaces parallel.  Select appropriate gasket 
material, size, type, and thickness for service application.  Install gasket 
concentrically positioned.  Assemble joints by sequencing bolt tightening to 
make initial contact of flanges and gaskets as flat and parallel as possible.  Use 
suitable lubricants on bolt threads.  Tighten bolts gradually and uniformly using 
torque wrench. 

U. Piping Connections:  Make connections according to the following, unless otherwise 
indicated: 
1. Install unions, in piping 2-inch NPS (DN50) and smaller, adjacent to each valve 

and at final connection to each piece of equipment with 2-inch NPS (DN50) or 
smaller threaded pipe connection. 

2. Install flanges, in piping 2-1/2-inch NPS (DN65) and larger, adjacent to flanged 
valves and at final connection to each piece of equipment with flanged pipe 
connection. 

3. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect 
piping materials of dissimilar metals. 

3.2 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to provide maximum possible headroom, if mounting heights are not 
indicated. 

B. Install equipment according to manufacturers written instructions and approved submittal 
data.  Portions of the Work are shown only in diagrammatic form.  Refer conflicts to 
Architect. 

C. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, unless otherwise indicated. 
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D. Install mechanical equipment to facilitate service, maintenance, and repair or replacement 
of components.  Connect equipment for ease of disconnecting, with minimum 
interference to other installations.  Extend grease fittings to accessible locations. 

E. Install equipment giving right of way to piping installed at required slope. 

F. Install flexible connectors on equipment side of shutoff valves, horizontally and parallel 
to equipment shafts if possible. 

G. Coordinate the final location of concealed equipment and devices requiring access with 
final location of required access panels and doors. 

3.3 PAINTING AND FINISHING 

A. Refer to Division 9 Section "Painting" for paint materials, surface preparation, and 
application of paint. 

B. Apply paint to exposed piping according to the following, unless otherwise indicated: 
1. Interior, Ferrous Piping:  Use semigloss, acrylic-enamel finish.  Include finish 

coat over enamel undercoat and primer. 
2. Interior, Galvanized-Steel Piping:  Use semigloss, acrylic-enamel finish.  Include 

two finish coats over galvanized metal primer. 
3. Interior, Ferrous Supports:  Use semigloss, acrylic-enamel finish.  Include finish 

coat over enamel undercoat and primer. 
4. Exterior, Ferrous Piping:  Use semigloss, acrylic-enamel finish.  Include two 

finish coats over rust-inhibitive metal primer. 
5. Exterior, Galvanized-Steel Piping:  Use semigloss, acrylic-enamel finish.  

Include two finish coats over galvanized metal primer. 
6. Exterior, Ferrous Supports:  Use semigloss, acrylic-enamel finish.  Include two 

finish coats over rust-inhibitive metal primer. 

C. Do not paint piping specialties with factory-applied finish. 

D. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 
materials and procedures to match original factory finish. 

3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm) 
larger in both directions than supported unit.  Follow supported equipment manufacturer's 
setting templates for anchor bolt and tie locations.  Use 3000-psig (20.7-MPa), 28-day 
compressive-strength concrete and reinforcement as specified in Division 3 Section 
"Cast-in-Place Concrete." 

B. Reinforce with #3 bars at 12" O.C. both ways and anchor to floor with reinforcing steel 
unless otherwise indicated.  Chamfer top edge and corners. 
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3.5 ERECTION OF METAL SUPPORTS AND ANCHORAGE 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor mechanical materials and equipment. 

B. Field Welding:  Comply with AWS D1.1, "Structural Welding Code--Steel." 

3.6 DEMOLITION 

A. Disconnect, demolish, and remove Work specified in Division 15 Sections. 

B. If pipe, ductwork, insulation, or equipment to remain is damaged or disturbed, remove 
damaged portions and install new products of equal capacity and quality. 

C. Accessible Work:  Remove indicated exposed pipe and ductwork in its entirety. 

D. Work Abandoned in Place:  Cut and remove underground pipe a minimum of 2 inches 
(50 mm) beyond face of adjacent construction.  Cap and patch surface to match existing 
finish. 

E. Removal:  Remove indicated equipment from Project site. 

F. Temporary Disconnection:  Remove, store, clean, reinstall, reconnect, and make 
operational equipment indicated for relocation. 

3.7 CUTTING AND PATCHING 

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces 
necessary for mechanical installations.  Perform cutting by skilled mechanics of trades 
involved. 

B. Repair cut surfaces to match adjacent surfaces. 

3.8 GROUTING 

A. Install nonmetallic, nonshrink, grout for mechanical equipment base bearing surfaces, 
pump and other equipment base plates, and anchors.  Mix grout according to 
manufacturer's written instructions. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placing of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases to provide smooth bearing surface for equipment. 

G. Place grout around anchors. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM # 01290210 
  
  

BASIC MECHANICAL MATERIALS AND METHODS 15050 - 13 

H. Cure placed grout according to manufacturer's written instructions. 

 
END OF SECTION 15050 
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SECTION 15055 - MOTORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes basic requirements for motors.  It includes motors that are factory-
installed as part of equipment and appliances as well as field-installed motors. 

1.3 QUALITY ASSURANCE 

A. Comply with NFPA 70, "National Electrical Code." 

B. NRTL Listing:  Provide NRTL listed motors. 
1. Term "Listed":  As defined in "National Electrical Code," Article 100. 
2. Listing Agency Qualifications:  "Nationally Recognized Testing Laboratory" 

(NRTL) as defined in OSHA Regulation 1910.7. 

C. Comply with NEMA MG 1, "Motors and Generators." 

D. Comply with UL 1004, "Motors, Electric." 

PART 2 - PRODUCTS 

2.1 MOTORS, GENERAL 

A. General:  Requirements below apply to motors covered by this Section except as 
otherwise indicated. 

B. Normally motors larger than 1/2 HP:  Polyphase. 

C. Normally motors 1/2 HP and smaller:  Single-phase. 

D. Frequency Rating:  60 Hz. 

E. Voltage Rating:  Determined by voltage of circuit to which motor is connected for the 
following motor voltage ratings (utilization voltages): 
1. 120 V Circuit:  115 V - motor rating. 
2. 480 V Circuit:  460 V - motor rating. 

F. Service factors indicated for motors are minimum values and apply at frequency and 
utilization voltage at which motor is connected.  Provide motors which will operate in 
service factor range when supply voltage is within 10 percent of motor voltage rating. 
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G. Capacity:  Sufficient to start and operate connected loads at designated speeds in 
indicated environment, and with indicated operating sequence, without exceeding 
nameplate ratings.  Provide motors rated for continuous duty at 100 percent of rated 
capacity.  Provide NEMA torque curve for each motor provided and included in O & M 
manual. 

H. Temperature Rise:  Based on 40 deg C ambient except as otherwise indicated. 

I. Enclosure:  Open dripproof, unless otherwise specified or indicated. 

2.2 POLYPHASE MOTORS 

A. General:  Squirrel-cage induction-type conforming to the following requirements except 
as otherwise indicated. 

B. NEMA Design Letter Designation:  "B." 

C. Multi-Speed Motors:  Separate winding for each speed. 

D. Energy Efficient Motors:  Nominal efficiency equal to or greater than that stated in 
NEMA MG 1, table 12-6C for that type and rating of motor. Motors greater than 5 HP 
shall be Premium Efficiency. 

E. Variable Speed Motors for Use With Solid-State Drives:  Energy efficient, squirrel-cage 
induction, design B units with ratings, characteristics, and features coordinated with and 
approved by drive manufacturer. NEMA MG-1 Part 31 definite purpose inverter-fed 
polyphase. 

F. Internal Thermal Overload Protection For Motors:  For motors so indicated, protection 
automatically opens control circuit arranged for external connection.  Protection operates 
when winding temperature exceeds safe value calibrated to the temperature rating of the 
motor insulation. 

G. Bearings:  Double-shielded, prelubricated ball bearings suitable for radial and thrust 
loading of the application. 

H. Rugged Duty Motors:  Totally enclosed with 1.25 minimum service factor.  Provide 
motors with regreasable bearings and equipped with capped relief vents.  Insulate 
windings with nonhygroscopic material.  External finish shall be chemical resistant paint 
over corrosion resistant primer.  Provide integral condensate drains. 

I. Motors for Reduced Inrush Starting:  Coordinate with indicated reduced inrush controller 
type and with characteristics of driven equipment load.  Provide required wiring leads in 
motor terminal box to suit control method. 

2.3 SINGLE-PHASE MOTORS 

A. General:  Conform to the following requirements except as otherwise indicated. 

B. Energy Efficient Motors:  One of the following types as selected to suit the starting 
torque and other requirements of the specific motor application. 
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1. Permanent Split Capacitor. 
2. Split-Phase Start, Capacitor-Run. 
3. Capacitor-Start, Capacitor-Run. 

C. Shaded-Pole Motors:  Use only for motors smaller than 1/20 hp. 

D. Internal Thermal Overload Protection for Motors:  For motors so indicated, protection 
automatically opens the power supply circuit to the motor, or a control circuit arranged 
for external connection.  Protection operates when winding temperature exceeds a safe 
value calibrated to the temperature rating of the motor insulation.  Provide device that 
automatically resets when motor temperature returns to normal range except as otherwise 
indicated. 

E. Bearings, belt connected motors and other motors with high radial forces on motor shaft 
shall be ball bearing type.  Sealed, prelubricated sleeve bearings may be used for other 
single phase motors. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  The following requirements apply to field-installed motors. 

B. Install motors in accordance with manufacturer's published instructions and the 
following: 
1. Direct Connected Motors:  Mount securely in accurate alignment. 
2. Belt Drive Motors:  Use adjustable motor mounting bases.  Align pulleys and 

install belts.  Use belts identified by the manufacturer and tension belts in 
accordance with manufacturer recommendations. 

3.2 COMMISSIONING 

A. Check operating motors, both factory and field-installed, for unusual conditions during 
normal operation.  Coordinate with the commissioning of the equipment for which the 
motor is a part. 

B. Report unusual conditions. 

C. Correct deficiencies of field-installed units. 
 

END OF SECTION 15055 
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SECTION 15060 - HANGERS AND SUPPORTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes hangers and supports for mechanical system piping and equipment. 

B. Related Sections include the following: 
1. Division 15 Section "Mechanical Vibration and Seismic Controls" for vibration 

isolation and seismic restraint devices. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society for the Valve and Fittings Industry. 

B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers 
and Supports." 

1.4 PERFORMANCE REQUIREMENTS 

A. Design channel support systems for piping to support multiple pipes capable of 
supporting combined weight of supported systems, system contents, and test water. 

B. Design heavy-duty steel trapezes for piping to support multiple pipes capable of 
supporting combined weight of supported systems, system contents, and test water. 

C. Design seismic restraint hangers and supports for piping and equipment. 

D. Design and obtain approval from authorities having jurisdiction for seismic restraint 
hangers and supports for piping and equipment. 

1.5 SUBMITTALS 

A. Product Data:  For each type of pipe hanger, channel support system component, and 
thermal-hanger shield insert indicated. 

B. Shop Drawings:  Signed and sealed by a qualified professional engineer for multiple 
piping supports and trapeze hangers.  Include design calculations and indicate size and 
characteristics of components and fabrication details. 
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1.6 QUALITY ASSURANCE 

A. Engineering Responsibility:  Design and preparation of Shop Drawings and calculations 
for each multiple pipe support and trapeze by a qualified professional engineer. 
1. Professional Engineer Qualifications:  A professional engineer who is legally 

qualified to practice in jurisdiction where Project is located and who is 
experienced in providing engineering services of the kind indicated.  Engineering 
services are defined as those performed for installations of hangers and supports 
that are similar to those indicated for this Project in material, design, and extent. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Pipe Hangers: 

a. AAA Technology and Specialties Co., Inc. 
b. B-Line Systems, Inc. 
c. Carpenter & Patterson, Inc. 
d. Empire Tool & Manufacturing Co., Inc. 
e. Globe Pipe Hanger Products, Inc. 
f. Grinnell Corp. 
g. GS Metals Corp. 
h. Michigan Hanger Co., Inc. 
i. National Pipe Hanger Corp. 
j. PHD Manufacturing, Inc. 
k. PHS Industries, Inc. 
l. Piping Technology & Products, Inc. 

 
2. Channel Support Systems: 

a. B-Line Systems, Inc. 
b. Grinnell Corp.; Power-Strut Unit. 
c. GS Metals Corp. 
d. Michigan Hanger Co., Inc.; O-Strut Div. 
e. National Pipe Hanger Corp. 
f. Thomas & Betts Corp. 
g. Unistrut Corp. 
h. Wesanco, Inc. 
 

3. Thermal-Hanger Shield Inserts: 
a. Carpenter & Patterson, Inc. 
b. Michigan Hanger Co., Inc. 
c. PHS Industries, Inc. 
d. Pipe Shields, Inc. 
e. Rilco Manufacturing Co., Inc. 
f. Value Engineered Products, Inc. 
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4. Powder-Actuated Fastener Systems: 
a. Gunnebo Fastening Corp. 
b. Hilti, Inc. 
c. ITW Ramset/Red Head. 
d. Masterset Fastening Systems, Inc. 

2.2 MANUFACTURED UNITS 

A. Pipe Hangers, Supports, and Components:  MSS SP-58, factory-fabricated components.  
Refer to "Hanger and Support Applications" Article in Part 3 for where to use specific 
hanger and support types. 
1. Coatings:  Galvanized, Metallic. 
2. Nonmetallic Coatings:  On attachments for electrolytic protection where 

attachments are in direct contact with copper tubing. 

B. Channel Support Systems:  MFMA-2, factory-fabricated components for field assembly. 
1. Coatings: Galvanized, Metallic. 
2. Nonmetallic Coatings:  On attachments for electrolytic protection where 

attachments are in direct contact with copper tubing. 

C. Thermal-Hanger Shield Inserts:  100-psi (690-kPa) minimum compressive-strength 
insulation, encased in sheet metal shield. 
1. Material for Cold Piping:  ASTM C 552, Type I cellular glass or water-repellent-

treated, ASTM C 533, Type I calcium silicate with vapor barrier. 
2. Material for Hot Piping:  ASTM C 552, Type I cellular glass or water-repellent-

treated, ASTM C 533, Type I calcium silicate. 
3. For Trapeze or Clamped System:  Insert and shield cover entire circumference of 

pipe. 
4. For Clevis or Band Hanger:  Insert and shield cover lower 180 degrees of pipe. 
5. Insert Length:  Extend 2 inches (50 mm) beyond sheet metal shield for piping 

operating below ambient air temperature. 

2.3 MISCELLANEOUS MATERIALS 

A. Powder-Actuated Drive-Pin Fasteners:  Powder-actuated-type, drive-pin attachments with 
pull-out and shear capacities appropriate for supported loads and building materials 
where used. 

B. Mechanical-Anchor Fasteners:  Insert-type attachments with pull-out and shear capacities 
appropriate for supported loads and building materials where used. 

C. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars, black and 
galvanized. 

D. Grout:  ASTM C 1107, Grade B, factory-mixed and -packaged, nonshrink and 
nonmetallic, dry, hydraulic-cement grout. 
1. Characteristics:  Post hardening and volume adjusting; recommended for both 

interior and exterior applications. 
2. Properties:  Nonstaining, noncorrosive, and nongaseous. 
3. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 
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PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT APPLICATIONS 

A. Specific hanger requirements are specified in Sections specifying equipment and systems. 

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not 
specified in piping system Specification Sections. 

C. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as 
specified in piping system Specification Sections, install the following types: 
1. Adjustable Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated 

or insulated stationary pipes, NPS 1/2 to NPS 30 (DN15 to DN750). 
2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of 120 to 450 deg F (49 

to 232 deg C) pipes, NPS 4 to NPS 16 (DN100 to DN400), requiring up to 4 
inches (100 mm) of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For 
suspension of pipes, NPS 3/4 to NPS 24 (DN20 to DN600), requiring clamp 
flexibility and up to 4 inches (100 mm) of insulation. 

4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes, NPS 1/2 
to NPS 24 (DN15 to DN600), if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5):  For suspension of pipes, NPS 1/2 to NPS 4 (DN15 
to DN100), to allow off-center closure for hanger installation before pipe 
erection. 

6. Adjustable Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension 
of noninsulated stationary pipes, NPS 3/4 to NPS 8 (DN20 to DN200). 

7. Adjustable Steel Band Hangers (MSS Type 7):  For suspension of noninsulated 
stationary pipes, NPS 1/2 to NPS 8 (DN15 to DN200). 

8. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated 
stationary pipes, NPS 1/2 to NPS 8 (DN15 to DN200). 

9. Adjustable Swivel-Ring Band Hangers (MSS Type 10):  For suspension of 
noninsulated stationary pipes, NPS 1/2 to NPS 2 (DN15 to DN50). 

10. Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 
11):  For suspension of noninsulated stationary pipes, NPS 3/8 to NPS 8 (DN10 
to DN200). 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For 
suspension of noninsulated stationary pipes, NPS 3/8 to NPS 3 (DN10 to DN80). 

12. U-Bolts (MSS Type 24):  For support of heavy pipe, NPS 1/2 to NPS 30 (DN15 
to DN750). 

13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 
contraction. 

14. Pipe Saddle Supports (MSS Type 36):  For support of pipes, NPS 4 to NPS 36 
(DN100 to DN900), with steel pipe base stanchion support and cast-iron floor 
flange. 

15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes, NPS 4 to NPS 36 
(DN100 to DN900), with steel pipe base stanchion support and cast-iron floor 
flange and with U-bolt to retain pipe. 

16. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for 
pipes, NPS 2-1/2 to NPS 36 (DN65 to DN900), if vertical adjustment is required, 
with steel pipe base stanchion support and cast-iron floor flange. 
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17. Single Pipe Rolls (MSS Type 41):  For suspension of pipes, NPS 1 to NPS 30 
(DN25 to DN750), from two rods if longitudinal movement caused by expansion 
and contraction might occur. 

18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes, NPS 2-1/2 
to NPS 20 (DN65 to DN500), from single rod if horizontal movement caused by 
expansion and contraction might occur. 

19. Complete Pipe Rolls (MSS Type 44):  For support of pipes, NPS 2 to NPS 42 
(DN50 to DN1050), if longitudinal movement caused by expansion and 
contraction might occur but vertical adjustment is not necessary. 

20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes, NPS 2 to NPS 
24 (DN50 to DN600), if small horizontal movement caused by expansion and 
contraction might occur and vertical adjustment is not necessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes, NPS 
2 to NPS 30 (DN50 to DN750), if vertical and lateral adjustment during 
installation might be required in addition to expansion and contraction. 

D. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping 
system Specification Sections, install the following types: 
1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 

3/4 to NPS 20 (DN20 to DN500). 
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, 

NPS 3/4 to NPS 20 (DN20 to DN500), if longer ends are required for riser 
clamps. 

E. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping 
system Specification Sections, install the following types: 
1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches (150 mm) for 

heavy loads. 
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F (49 to 232 deg C) piping 

installations. 
3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe 

rings. 
4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various 

types of building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F (49 to 232 deg 

C) piping installations. 

F. Building Attachments:  Unless otherwise indicated and except as specified in piping 
system Specification Sections, install the following types: 
1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to 

suspend pipe hangers from concrete ceiling. 
2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-

joist construction to attach to top flange of structural shape. 
3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange 

of beams, channels, or angles. 
4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange 

of beams. 
5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if 

loads are considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23):  For structural shapes. 
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7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required 
tangent to flange edge. 

8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of 

steel I-beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of 

steel I-beams for heavy loads, with link extensions. 
11. Malleable Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel. 
12. Welded-Steel Brackets:  For support of pipes from below or for suspending from 

above by using clip and rod.  Use one of the following for indicated loads: 
a. Light (MSS Type 31):  750 lb (340 kg). 
b. Medium (MSS Type 32):  1500 lb (675 kg). 
c. Heavy (MSS Type 33):  3000 lb (1350 kg). 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is 

required. 
15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to 

linear horizontal movement where head room is limited. 

G. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Specification Sections, install the following types: 
1. Steel Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids 

with insulation that matches adjoining insulation. 
2. Protection Shields (MSS Type 40):  Of length recommended by manufacturer to 

prevent crushing insulation. 
3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe, 360-degree insert 

of high-density, 100-psi (690-kPa) minimum compressive-strength, water-
repellent-treated calcium silicate or cellular-glass pipe insulation, same thickness 
as adjoining insulation with vapor barrier and encased in 360-degree sheet metal 
shield. 

H. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Specification Sections, install the following types: 
1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping 

movement. 
2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not 

exceed 1-1/4 inches (32 mm). 
3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41 roll 

hanger with springs. 
4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or 

thermal expansion in piping systems. 
5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit 

variability factor to 25 percent to absorb expansion and contraction of piping 
system from hanger. 

6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and 
limit variability factor to 25 percent to absorb expansion and contraction of 
piping system from base support. 
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7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and 
limit variability factor to 25 percent to absorb expansion and contraction of 
piping system from trapeze support. 

8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of 
stress from one support to another support, critical terminal, or connected 
equipment.  Include auxiliary stops for erection, hydrostatic test, and load-
adjustment capability.  These supports include the following types: 
a. Horizontal (MSS Type 54):  Mounted horizontally. 
b. Vertical (MSS Type 55):  Mounted vertically. 
c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze 

member. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Pipe Hanger and Support Installation:  Comply with MSS SP-69 and MSS SP-89.  Install 
hangers, supports, clamps, and attachments as required to properly support piping from 
building structure. 

B. Channel Support System Installation:  Arrange for grouping of parallel runs of piping and 
support together on field-assembled channel systems. 
1. Field assemble and install according to manufacturer's written instructions. 

C. Heavy-Duty Steel Trapeze Installation:  Arrange for grouping of parallel runs of 
horizontal piping and support together on field-fabricated, heavy-duty trapezes. 
1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe 

size or install intermediate supports for smaller diameter pipes as specified above 
for individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being 
supported.  Weld steel according to AWS D-1.1. 

D. Install building attachments within concrete slabs or attach to structural steel.  Space 
attachments within maximum piping span length indicated in MSS SP-69.  Install 
additional attachments at concentrated loads, including valves, flanges, guides, strainers, 
and expansion joints, and at changes in direction of piping.  Install concrete inserts before 
concrete is placed; fasten inserts to forms and install reinforcing bars through openings at 
top of inserts. 

E. Install powder-actuated drive-pin fasteners in concrete after concrete is placed and 
completely cured.  Use operators that are licensed by powder-actuated tool manufacturer.  
Install fasteners according to powder-actuated tool manufacturer's operating manual. 

F. Install mechanical-anchor fasteners in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions. 

G. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, 
and other accessories. 

H. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 
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I. Load Distribution:  Install hangers and supports so that piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment. 

J. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so 
maximum pipe deflections allowed by ASME B31.9, "Building Services Piping," is not 
exceeded. 

K. Insulated Piping:  Comply with the following: 
1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project 
through insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger 
shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits according to ASME B31.9. 
2. Install MSS SP-58, Type 39 protection saddles, if insulation without vapor 

barrier is indicated.  Fill interior voids with insulation that matches adjoining 
insulation. 
a. Option:  Thermal-hanger shield inserts may be used.  Include steel 

weight-distribution plate for pipe NPS 4 (DN100) and larger if pipe is 
installed on rollers. 

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier.  
Shields shall span arc of 180 degrees. 
a. Option:  Thermal-hanger shield inserts may be used.  Include steel 

weight-distribution plate for pipe NPS 4 (DN100) and larger if pipe is 
installed on rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 
a. NPS 1/4 to NPS 3-1/2 (DN8 to DN90):  12 inches (305 mm) long and 

0.048 inch (1.22 mm) thick. 
b. NPS 4 (DN100):  12 inches (305 mm) long and 0.06 inch (1.52 mm) 

thick. 
c. NPS 5 and NPS 6 (DN125 and DN150):  18 inches (457 mm) long and 

0.06 inch (1.52 mm) thick. 
d. NPS 8 to NPS 14 (DN200 to DN350):  24 inches (610 mm) long and 

0.075 inch (1.91 mm) thick. 
e. NPS 16 to NPS 24 (DN400 to DN600):  24 inches (610 mm) long and 

0.105 inch (2.67 mm) thick. 
5. Pipes NPS 8 (DN200) and Larger:  Include wood inserts. 
6. Insert Material:  Length at least as long as protective shield. 
7. Thermal-Hanger Shields:  Install with insulation same thickness as piping 

insulation. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure above or to support 
equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make smooth bearing surface. 
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3.4 METAL FABRICATION 

A. Cut, drill, and fit miscellaneous metal fabrications for heavy-duty steel trapezes and 
equipment supports. 

B. Fit exposed connections together to form hairline joints.  Field-weld connections that 
cannot be shop-welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, 
appearance and quality of welds, and methods used in correcting welding work, and with 
the following: 
1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and 

contours of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustment:  Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe. 

3.6 PAINTING 

A. Touching Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 
1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 

mils (0.05 mm). 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

 

END OF SECTION 15060 
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SECTION 15071 - MECHANICAL VIBRATION AND SEISMIC CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specification sections, apply to work of this section. 

B. This section is part of each Division-15 section making reference to seismic and vibration 
control products specified herein. 

1.2 SEISMIC AND VIBRATION CONTROL 

A. General:  Division 15 shall be responsible for purchasing and installing vibration 
isolators, flexible connections, rigid steel frames, concrete inertia bases, anchors, inserts, 
hangers and attachments and seismic bracing and snubbers as required for seismic control 
and prevention of the transmission of vibration for both isolated and non-isolated 
systems. 

B. All mechanical equipment shall be designed for the site specific Seismic Zone as per the 
International Building Code. 

C. Reference Standards:  The work shall comply to the following standards: 
1. International Building Code, current edition 
2. NFPA Bulletin 90A, current edition 
3. Bridge Bearing Specifications 

D. Design Parameters:  Refer to Section 1621 of the 2003 International Building Code and 
ASCE 7-02. 

E. Approved Manufacturers: 
1. In order to insure that the requirements of the project are achieved, the Contractor 

must secure the services of a manufacturer or supplier who has proven 
capabilities of dealing effectively with vibration characteristics, effects and 
criteria and can provide facilities and capabilities for measuring, evaluating and 
designing for seismic disturbances. 

2. Manufacturers approved for use are: 
a. Mason Industries, Inc. 
b. Amber/Booth Company. 
c. Vibration Eliminator Co. 
d. Kinetics Noise Control. 

3. The Manufacturer's responsibilities shall include designing and providing all 
vibration isolators and seismic restraints.  He shall also be responsible for the 
proper installation of these components.  Periodic inspections to the job site will 
be made as required.  He shall make a final inspection and submit a report to the 
Architect certifying compliance to these specifications, drawings and related 
standards.  Provide submittals as specified. 
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4. The Manufacturer's responsibilities shall include designing and providing all 
vibration isolators and seismic restraints.  He shall also be responsible for the 
proper installation of these components.  Periodic inspections to the job site will 
be made as required.  The professional engineer who performs the calculations 
shall make a final inspection and submit a report to the Architect certifying 
compliance to these specifications, drawings and related standards.  The Owner 
shall be notified in advance when the seismic engineer will be performing final 
certification inspection.  The Owner may wish to be present for this inspection.  
Provide submittals as specified. 

F. Submittals:  Submittal data prior to fabrication, shall include but not be limited to the 
following: 
1. Complete engineering calculations and shop drawings for all vibration and 

seismic requirements for all equipment, piping and ductwork. 
2. The Utah State professional stamp of the Engineer who is responsible for the 

design and operation of the Vibration and Seismic System. 
3. The type, size, and deflection of each isolator proposed for items in this 

specification and on the drawings. 
4. Details for all the isolators and seismic bracing with snubbers proposed for items 

in this specification and on the drawings. 
5. Details for steel frames and concrete inertia bases to be used in conjunction with 

the isolation and seismic restraint of the items in this specification and drawings. 
6. Clearly outlined procedures for installing and adjusting the isolators, seismic 

bracing and snubber. 
7. The size, loading and location of pipe and duct supports with an as-built plan or 

complete description of the system. 

G. Vibration Isolation: 
1. All mechanical equipment 1 HP, and over unless otherwise noted, shall be 

isolated from the structure by means of resilient vibration and noise isolators 
designed and supplied by the Seismic and Vibration Control Manufacturer.  
Piping and ductwork connected to vibrating equipment shall be isolated from the 
structure as required to prevent vibration transmission.  Isolation equipment, 
hangers, connections, and other isolating devices shall be designed and installed 
to prevent transmission of vibration to the structure from the mechanical 
equipment or any of the associated piping and ductwork. 

2. All vibration isolated equipment shall be mounted on rigid steel frames or 
concrete bases unless the equipment manufacturer certified direct attachment 
capability.  The steel frames and bases on isolated equipment shall be provided 
by the Seismic and Vibration Control Manufacturer. 

H. Vibration isolators shall be provided as follows and as otherwise indicated: 
1. Floor mounted pumps shall be mounted on Type P neoprene pads. 
2. Boilers on grade support in Type P Neoprene Isolators.  
3. Vertical pipe risers shall be supported with Type E precompressed spring hangers 

with neoprene element to allow for thermal expansion. 
4. Isolate all water piping 1-1/2" and larger within each mechanical equipment 

room which contains vibration isolated equipment.  Isolators shall be Type D 
spring hangers with neoprene elements. 
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5. Isolate all water piping that is connected to vibration isolated equipment, for a 
distance of at least 50 feet from the equipment.  Isolators shall be Type D spring 
hangers. 

6. Isolate all ductwork within the mechanical equipment rooms which contain 
vibration isolated equipment.  Isolators shall be  Type D spring isolators with 
neoprene elements. 

7. Isolate all ductwork that is connected to vibration isolated equipment, for a 
distance of at least 50 feet from the equipment.  Isolators shall be Type D spring 
hangers with neoprene elements. 

I. Vibration isolators shall be as follows: 
1. Type B Spring Mounting:  Spring type isolators shall be free standing and 

laterally stable without any housing and complete with 1/4" neoprene acoustical 
friction pads between the baseplate and the support.  All mountings shall have 
leveling bolts that must be rigidly bolted to the equipment.  Spring diameters 
shall be no less than 0.8 of the compressed height of the spring at rated load.  
Springs shall have a minimum additional travel to solid equal to 50% of the rated 
deflection.  Submittals shall include spring diameters, deflections, compressed 
spring height and solid spring height.  Mountings shall be type SLF as 
manufactured by Mason Industries, Inc. or equal by Amber-Booth. 

2. Type D Spring Hangers:  Vibration hangers shall contain a steel spring and 0.3" 
deflection neoprene element in series.  The neoprene element shall be molded 
with a rod isolation bushing that passes through the hanger box.  Spring 
diameters and hanger box lower hole sizes shall be large enough to permit the 
hanger rod to swing through a 30 degree arc before contacting the hole and short 
circuiting the spring.  Springs shall have a minimum additional travel to solid 
equal to 50% of the rated deflection.  Hangers shall be type 30N as manufactured 
by Mason Industries, Inc. or equal by Amber-Booth. 

3. Type E Spring Hangers:  Vibration hangers shall be Type D, but they shall be 
precompressed to the rated deflection so as to keep the piping or equipment at a 
fixed elevation during installation.  The hangers shall be designed with a release 
mechanism to free the spring after the installation is complete and the hanger is 
subjected to it's full load.  Deflection shall be clearly indicated by means of a 
scale.  Hangers shall be type PC30N as manufactured by Mason Industries, Inc. 
or equal by Amber-Booth. 

4. Type F Spring Hangers:  Vibration hangers shall contain a steel spring located in 
a neoprene cup manufactured with a grommet to prevent short circuiting of the 
hanger rod.  The cup shall contain a steel washer designed to properly distribute 
the load on the neoprene and prevent its extrusion.  Spring diameters and hanger 
box lower hole sizes shall be large enough to permit the hanger rod to swing 
through a 30 degree arc before contacting the hole and short circuiting the spring.  
Springs shall have a minimum additional travel to solid equal to 50% of the rated 
deflection.  Hangers shall be provided with an eye bolt on the spring end and  
provision to attach the housing to the flat iron duct straps.  Submittals shall 
include a scale drawing of the hanger showing the 30 degree capability.  Hangers 
shall be type W30 as manufactured by Mason Industries, Inc. or equal by Amber-
Booth. 

5. Type G Steel Bases:  vibration isolator manufacturer shall furnish integral 
structural steel bases.  Bases shall be rectangular in shape for all equipment other 
than centrifugal refrigeration machines and pump bases which may be 'T' or 'L' 
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shaped.  Pump bases for split case pumps shall include supports for suction and 
discharge base ells.  All perimeter members shall be beams with a minimum 
depth equal to 1/10th of the longest dimension of the base.  Beam depth need not 
exceed 14" provided that the deflection and misalignment is kept within 
acceptable limits as determined by the manufacturer.  Height saving brackets 
shall be employed in all mounting locations to provide a base clearance of one 
inch.  Bases shall be type WF as manufactured by Mason Industries, Inc.  Mount 
on Mason SSFLH spring isolators with integral seismic restraints. 

6. Type H Steel Bases:  Vibration isolator manufacturer shall provide steel 
members welded to height saving brackets to cradle machines having legs or 
bases that do not require a compete supplementary base.  Members shall be 
sufficiently rigid to prevent strains in the equipment.  Inverted saddles shall be 
Type ICS as manufactured by Mason Industries, Inc., or equal by Amber-Booth. 

7. Type J Concrete Inertia Bases:  Vibration isolator manufacturer shall furnish 
rectangular structural beam or channel concrete forms for floating foundations.  
Bases for split case pumps shall be large enough to provide support for suction 
and discharge base ells.  The base depth need not exceed 12" unless specifically 
recommended by the base manufacturer for mass or rigidity.  In general, bases 
shall be a minimum of 1/12th of the longest dimension of the base, but not less 
than 6".  Forms shall include minimum concrete reinforcement consisting of half-
inch bars or angles welded in place on 6" centers running both ways in a layer 1-
1/2" above the bottom, or additional steel as is required by the structural 
conditions.  Forms shall be furnished with steel members to hold anchor-bolt 
sleeves when the anchor bolts fall in concrete locations.  Height saving brackets 
shall be employed in all mounting locations to maintain a 1" clearance below the 
base.  Bases shall be Type K as manufactured by Mason Industries, Inc. 

8. Type P Neoprene Pad:  A pad type mounting consisting of two layers of 3/8" 
thick ribbed or waffled bridge bearing neoprene pads bonded to a 16 gage 
galvanized steel separator plate.  Anchor bolt with neoprene washer and sleeve. 

J. Seismic Restraints: 
1. General:  The intent of the seismic restraints is to restrain the mechanical 

equipment, pipes and ducts during an earthquake for life safety purposes; to 
prevent equipment from overturning; to prevent suspended equipment, pipes and 
ducts from swaying or falling and creating a potential life safety hazard.  For 
"Essential" and "Hazardous" facilities (as defined in the International Building 
Code), the intent of the seismic restraint system also includes keeping the 
mechanical systems operational during and following an earthquake.  See Section 
05500 "Metal Fabrication" for standards for miscellaneous metal fabrication. 

2. The following mechanical items shall be seismically braced as specified, detailed 
on the drawings, or as recommended by the Seismic and Vibration Control 
manufacturer: 
a. Heat Transfer Package - anchor bolts 
b. Hot Water Unit Heaters - cables 
c. Water Storage Tanks - anchor bolts and cables 
d. Heat Exchangers - anchor bolts and cables 
e. Base Mounted Pumps - anchor bolts 
f. Expansion Tanks - cables or anchor bolts 
g. Boiler - anchor bolts 
h. Water Heater - anchor bolts 
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i. Water Treatment Station - anchor bolts 
j. All duct work and piping shall be provided with seismic restraints in 

accordance with the current edition of the International Building Code.  
Insulated piping longitudinal restraints shall be attached directly to 
piping. 

3. Connections of the seismic bracing to the structure shall be coordinated with the 
General Contractor and acceptable to the Structural Engineers.  In general, 
connect to beams, concrete slabs, or to the top member of the joists at the panel 
points.  Division 15 shall provide spanner beams where required for seismic 
bracing.  Seismic anchorage shall extend through concrete house keeping pads 
and anchor to the building floor slabs. 

4. The Seismic and Vibration Control manufacturer shall determine the number, 
size, and type of anchor bolts, cable restraints, seismic snubbers, etc., for each 
piece of equipment and groups of pipes and ducts.  Individual pipes and ducts 
shall be braced as per the SMACNA details and approved and verified by the 
Seismic and Vibration Control manufacturer. 

K. Seismic Snubbers: 
1. All vibration isolated equipment shall be mounted on rigid steel frames or 

concrete bases as described in the vibration control specifications unless the 
equipment manufacturer certifies direct attachment capability.  Each spring 
mounted base shall have a minimum of four all-directional seismic snubbers that 
are double acting and located as close to the vibration isolators as possible to 
facilitate attachment both to the base and the structure.  The snubbers shall 
consist of interlocking steel members restrained by shock absorbent rubber 
materials compounded to bridge bearing specifications.  Elastomeric materials 
shall be replaceable and a minimum of 3/4" thick.  Snubbers shall be 
manufactured with an air gap between hard and resilient material of not less than 
1/8" nor more than 1/4".  Snubbers shall be installed with factory set clearances. 

2. The capacity of the seismic snubber at 3/8" deflection shall be 3 to 4 times the 
load assigned to the mount grouping in its immediate area.  Submittals shall 
include load deflection curves up to 1/2" deflection in the y and z planes.  Test 
shall be conducted in an independent laboratory or under the signed supervision 
of an independent registered engineer.  The snubber assemblies shall be bolted to 
the test machine as the snubber is normally installed.  Test reports shall certify 
that neither the neoprene elements nor the snubber body sustained any obvious 
deformation after release of load.  Snubbers shall be series Z-1011 as 
manufactured by Mason Industries, Inc. or equal by Amber-Booth. 

END OF SECTION 15071 
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SECTION 15075 - MECHANICAL IDENTIFICATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes mechanical identification materials and devices. 

1.3 SUBMITTALS 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specifications Sections. 

B. Product data for identification materials and devices. 

C. Samples of color, lettering style, and other graphic representation required for each 
identification material and device. 

D. Valve Schedules:  Submit valve schedules for each piping system.  Reproduce on 
standard-size bond paper.  Tabulate valve number, piping system, system abbreviation (as 
shown on tag), location of valve (room or space), and variations for identification.  Mark 
valves intended for emergency shutoff and similar special uses.  Furnish extra copies (in 
addition to mounted copies) for Maintenance Manuals. 

1.4 QUALITY ASSURANCE 

A. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing 
angles of identification devices. 

1.5 SEQUENCING AND SCHEDULING 

A. Coordinate installation of identifying devices after completion of covering and painting 
where devices are applied to surfaces.  Install identifying devices prior to installation of 
acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 IDENTIFYING DEVICES AND LABELS 

A. General:  Products specified are manufacturer's standard products of categories and types 
required for each application as referenced in other Division 15 Sections.  Where more 
than single type is specified for listed application, selection is Installer's option, but 
provide single selection for each product category. 
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B. Stencils:  Standard stencils, prepared with letter sizes conforming to recommendations of 
ASME A13.1.  Minimum letter height is 1-1/4 (30 mm) inches for ducts and 3/4 (19 mm) 
inch for access door signs and similar operational instructions. 
1. Material:  Fiberboard or brass. 
2. Stencil Paint:  Exterior, oil-based alkyd gloss black enamel, except as otherwise 

indicated.  Paint may be in pressurized spray-can form. 
3. Identification Paint:  Exterior, oil-based alkyd enamel in colors according to 

ASME A13.1, except as otherwise indicated. 

C. Snap-On Plastic Pipe Markers:  Manufacturer's standard pre-printed, semi-rigid snap-on, 
color-coded pipe markers conforming to ASME A13.1. 

D. Pipes Smaller Than 6 Inches (150 mm):  Full-band pipe markers, extending 360 degrees 
around pipe at each location. 

E. Pipes 6 Inches (150 mm) And Larger:  Either full-band or strip-type pipe markers, at least 
3 times the letter height and of length required for label. 

F. Lettering:  Manufacturer's standard pre-printed terms as selected by Architect. 

G. Lettering:  Use piping system terms as indicated and abbreviate only as necessary for 
each application length. 
1. Arrows:  Either integrally with piping system service lettering (to accommodate 

both directions), or as separate unit, on each pipe marker to indicate direction of 
flow. 

H. Plastic Tape:  Manufacturer's standard color-coded, pressure-sensitive, self-adhesive, 
vinyl tape, at least 3-mils thick. 
1. Width:  1-1/2-inches (38 mm) wide on pipes with outside diameters (including 

insulation) less than 6 inches (150 mm); 2-1/2-inches (65 mm) wide for larger 
pipes. 

2. Color:  Comply with ASME A13.1, except where another color selection is 
indicated. 

I. Valve Tags:  Stamped or engraved with 1/4-inch (6 mm) letters for piping system 
abbreviation and 1/2-inch (13 mm)  sequenced numbers.  Provide a 5/32-inch (4 mm) 
hole for fastener. 
1. Material:  19-gage polished brass. 
2. Material:  0.032-inch-thick (1 mm) aluminum. 
3. Material:  19-gage stainless steel. 
4. Material:  3/32-inch-thick (2 mm) plastic laminate having 2 black surfaces and a 

white inner layer. 
5. Material:  Valve manufacturer's standard solid plastic. 
6. Size:  1-1/2-inches (38 mm) diameter, except as otherwise indicated. 

J. Valve Tag Fasteners:  Brass chain (wire link or beaded type) or brass S-hooks. 

K. Access Panel Markers:  1/16-inch-thick (1.5 mm) engraved plastic-laminate markers, 
with abbreviated terms and numbers corresponding to concealed valve.  Provide 1/8-inch 
(3 mm) center hole for attachment. 
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L. Valve Schedule Frames:  Glazed extruded aluminum display frame, with screws for 
removable mounting on masonry walls for each page of valve schedule. 
1. Glazing:  ASTM C 1036, 2.5 mm, single thickness, sheet glass. 

a. Type:  Type I, flat transparent. 
b. Class:  Class 1, clear. 
c. Quality:  Glazing B, for general applications. 

M. Plastic Equipment Markers:  Laminated-plastic, in the following color code: 
1. Green:  Cooling equipment and components. 
2. Yellow:  Heating equipment and components. 
3. Yellow/Green:  Combination cooling and heating equipment and components. 
4. Brown:  Energy reclamation equipment and components. 
5. Blue:  Equipment and components that do not meet any of above criteria. 
6. For hazardous equipment, use colors and designs recommended by ASME 

A13.1. 
7. Terminology:  Include following, matching schedules as closely as possible: 

a. Name and plan number. 
b. Equipment service. 
c. Design capacity. 
d. Other design parameters such as pressure drop, entering and leaving 

conditions, and rpm. 
8. Size:  Approximate 2-1/2 by 4 inches (65 by 100 mm) for control devices, 

dampers, and valves; and 4-1/2 by 6 inches (115 by 150 mm) for equipment. 

N. Plasticized Tags:  Pre-printed or partially pre-printed accident-prevention tags, of 
plasticized card stock with matt finish suitable for writing. 
1. Size:  Approximately 3-1/4 by 5-5/8 inches (80 by 140 mm). 
2. Fasteners:  Brass grommets and wire. 
3. Nomenclature:  Large-size primary wording such as "DANGER," "CAUTION," 

or "DO NOT OPERATE." 

O. Lettering and Graphics:  Coordinate names, abbreviations, and other designations used in 
mechanical identification, with corresponding designations indicated.  Use numbers, 
letters, and terms indicated for proper identification, operation, and maintenance of 
mechanical systems and equipment. 
1. Multiple Systems:  Where multiple systems of same name are indicated, identify 

individual system number as well as service (such as Boiler No. 3, Air Supply 
No. 1H, or Standpipe F12). 

PART 3 - EXECUTION 

3.1 LABELING AND IDENTIFYING 

A. Piping Systems:  Install pipe markers on each system.  Include arrows showing normal 
direction of flow. 
1. Stenciled Markers:  Complying with ASME A13.1. 
2. Plastic markers, with application systems.  Install on pipe insulation segment 

where required for hot non-insulated pipes. 
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a. Fasten markers on pipes smaller than 6 inches (150 mm) by one of 
following methods: 
1) Snap-on application of pre-tensioned semi-rigid plastic pipe 

marker. 
2) Adhesive lap joint in pipe marker overlap. 
3) Laminated or bonded application of pipe marker to pipe (or 

insulation). 
4) Taped to pipe (or insulation) with color-coded plastic adhesive 

tape, not less than 3/4-inch (19 mm) wide, lapped 1-1/2 inches 
(38 mm) minimum at both ends of pipe marker, and covering full 
circumference of pipe. 

b. Fasten markers on pipes 6 inches (150 mm) and larger by one of 
following methods: 
1) Laminated or bonded application of pipe marker to pipe (or 

insulation). 
2) Taped to pipe (or insulation) with color-coded plastic adhesive 

tape, not less than 1-1/2-inches (38 mm) wide, lapped 3 inches 
(75 mm) minimum at both ends of pipe marker, and covering full 
circumference of pipe. 

3) Strapped to pipe (or insulation) with manufacturer's standard 
stainless steel bands. 

3. Locate pipe markers and color bands as follows wherever piping is exposed in 
finished spaces, machine rooms, accessible maintenance spaces (shafts, tunnels, 
plenums) and exterior non-concealed locations. 
a. Near each valve and control device. 
b. Near each branch connection, excluding short take-offs for fixtures and 

terminal units.  Mark each pipe at branch, where flow pattern is not 
obvious. 

c. Near penetrations through walls, floors, ceilings, or enter non-accessible 
enclosures. 

d. At access doors, manholes, and similar access points that permit view of 
concealed piping. 

e. Near major equipment items and other points of origination and 
termination. 

f. Spaced at a maximum of 50-feet (15 m) intervals along  each run.    
Reduce intervals to 25 feet (7.5 m) in congested areas of piping and 
equipment. 

g. On piping above removable acoustical ceilings, except omit 
intermediately spaced markers. 

B. Valve Tags:  Install valve tag on valves and control devices in piping systems, except 
check valves, valves within factory-fabricated equipment units, plumbing fixture supply 
stops, shut-off valves, faucets, convenience and lawn-watering hose bibbs, and HVAC 
terminal devices and similar roughing-in connections of end-use fixtures and units.  List 
tagged valves in valve schedule. 
1. Install mounted valve schedule in each major equipment room. 

C. Equipment:  Install engraved plastic laminate signs or equipment markers on or near each 
major item of mechanical equipment.  Provide signs for following general categories of 
equipment: 
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1. Main control and operating valves, including safety devices and hazardous units 
such as gas outlets. 

2. Meters, gages, thermometers, and similar units. 
3. Fuel-burning units including boilers. 
4. Pumps and similar motor- driven units. 
5. Heat exchangers, coils, evaporators, cooling towers, heat recovery units, and 

similar equipment. 
6. Fans, blowers, primary balancing dampers, and mixing boxes. 
7. Packaged HVAC central-station and zone-type units. 
8. Tanks and pressure vessels. 
9. Strainers, filters, water treatment systems, and similar equipment. 

D. Optional Sign Types:  Stenciled signs may be provided instead of engraved plastic, at 
Installer's option, where lettering larger than 1-inch (25 mm) high is needed for proper 
identification because of distance from normal location of required identification. 
1. Lettering Size:  Minimum 1/4 inch (6 mm) for name of unit where viewing 

distance is less than 2 feet (0.6 m), 1/2 inch (13 mm) for distances up to 6 feet 
(1.8 m), and proportionately larger lettering for greater distances.  Provide 
secondary lettering 2/3 to 3/4 of size of principal lettering. 

2. Terms on Signs:  In addition to name of identified unit distinguish between 
multiple units, indicate operational requirements, indicate safety and emergency 
precautions, and warn of hazards and improper operations. 

3.2 ADJUSTING AND CLEANING 

A. Relocate mechanical identification materials and devices which have become visually 
blocked by work of this Division or other Divisions. 

B. Clean face of identification devices, and glass frames of valve charts. 
 

END OF SECTION 15075 
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SECTION 15080 - MECHANICAL INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes pipe, duct, and equipment insulation. 

B. Related Sections:  The following sections contain requirements that relate to this section: 
1. Division 15 Section "Hangers and Supports" for pipe insulation shields and 

protection saddles. 
2. Division 15 Section "Metal Ducts" for duct lining. 

1.3 DEFINITIONS 

A. Hot Surfaces:  Normal operating temperatures of 100 deg F or higher. 

B. Thermal Resistivity:  "r-values" represent the reciprocal of thermal conductivity (k-
value).  Thermal conductivity is the rate of heat flow through a homogenous material 
exactly 1 inch thick.  Thermal resistivities are expressed by the temperature difference in 
degrees F between two exposed faces required to cause one Btu to flow through one 
square foot of material, in one hour, at a given mean temperature. 

C. Density:  Is expressed in lb/sq.ft. 

1.4 SUBMITTALS 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specification Sections. 

B. Product data for each type of mechanical insulation identifying k-value, thickness, and 
accessories. 

1.5 QUALITY ASSURANCE 

A. Fire Performance Characteristics:  Conform to the following characteristics for insulation 
including facings, cements, and adhesives, when tested according to ASTM E 84, by UL 
or other testing or inspecting organization acceptable to the authority having jurisdiction.  
Label insulation with appropriate markings of testing laboratory. 
1. Interior Insulation:  Flame spread rating of 25 or less and a smoke developed 

rating of 50 or less. 
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1.6 SEQUENCING AND SCHEDULING 

A. Schedule insulation application after testing of piping and duct systems. 

B. Schedule insulation application after installation and testing of heat trace tape. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Glass Fiber: 

a. CertainTeed Corporation. 
b. Knauf Fiberglass GmbH. 
c. Manson. 
d. Owens-Corning Fiberglas Corporation. 
e. John Manville. 
f. USG Interiors, Inc. - Thermafiber Division. 

 

2.2 GLASS FIBER 

A. Material:  Inorganic glass fibers, bonded with a thermosetting resin. 

B. Jacket:  All-purpose, factory-applied, laminated glass-fiber-reinforced, flame-retardant 
kraft paper and aluminum foil having self-sealing lap. 

C. Board:  ASTM C 612, Class 2, semi-rigid jacketed board. 
1. Thermal Conductivity:  0.26 average maximum, at 75 deg F mean temperature. 
2. Density:  6 pcf average maximum. 

D. Blanket:  ASTM C 553, Type II, Class F-1, jacketed flexible blankets. 
1. Thermal Conductivity:  0.32 average maximum, at 75 deg F mean temperature. 

E. Preformed Pipe Insulation:  ASTM C 547, Class 1, rigid pipe insulation, jacketed. 
1. Thermal Conductivity:  0.25 average maximum at 75 deg F mean temperature. 
2. Density:  10 pcf average maximum. 

F. Adhesive:  Produced under the UL Classification and Follow-up service. 
1. Type:  Non-flammable, solvent-based. 
2. Service Temperature Range:  Minus 20 to 180 deg F. 

G. Vapor Barrier Coating:  Waterproof coating recommended by insulation manufacturer for 
outside service. 
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2.3 INSULATING CEMENTS 

A. Mineral Fiber:  ASTM C 195. 
1. Thermal Conductivity:  1.0 average maximum at 500 deg F mean temperature. 
2. Compressive Strength:  10 psi at 5 percent deformation. 

B. Expanded or Exfoliated Vermiculite:  ASTM C 196. 
1. Thermal Conductivity:  1.10 average maximum at 500 deg F mean temperature. 
2. Compressive Strength:  5 psi at 5 percent deformation. 

C. Mineral Fiber, Hydraulic-Setting Insulating and Finishing Cement:  ASTM C 449. 
1. Thermal Conductivity:  1.2 average maximum at 400 deg F mean temperature. 
2. Compressive Strength:  100 psi at 5 percent deformation. 

2.4 ADHESIVES 

A. Flexible Elastomeric Cellular Insulation Adhesive:  Solvent-based, contact adhesive 
recommended by insulation manufacturer. 

B. Lagging Adhesive:  MIL-A-3316C, non-flammable adhesive in the following Classes and 
Grades: 
1. Class 1, Grade A for bonding glass cloth and tape to unfaced glass fiber 

insulation, sealing edges of glass fiber insulation, and bonding lagging cloth to 
unfaced glass fiber insulation. 

2. Class 2, Grade A for bonding glass fiber insulation to metal surfaces. 

2.5 JACKETS 

A. General:  ASTM C 921, Type 1, except as otherwise indicated. 

B. PVC Jacketing:  High-impact, ultra-violet-resistant PVC, 20-mils thick, roll stock ready 
for shop or field cutting and forming to indicated sizes. 
1. Adhesive:  As recommended by insulation manufacturer. 
2.  Color:  

a. Color as selected by Architect in all areas except tunnels and equipment 
rooms. 

b. In Equipment Rooms, color matching background identification color as 
specified in Section 15075 (ASME 13). 

C. PVC Fitting Covers:  Factory-fabricated fitting covers manufactured from 20-mil-thick, 
high-impact, ultra-violet-resistant PVC. 
1. Adhesive:  As recommended by insulation manufacturer. 
2. Color:  

a. Color as selected by Architect in all areas except tunnels and equipment 
rooms. 

b. In Equipment Rooms, color matching background identification color as 
specified in Section 15075 (ASME 13). 

D. Stainless-Steel Jacket:  ASTM A 167, Type 304 or 316, 0.10-inch thick, No. 2B finish, 
and factory cut and rolled to indicated sizes. 
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2.6 ACCESSORIES AND ATTACHMENTS 

A. Glass Cloth and Tape:  Woven glass fiber fabrics, plain weave, presized a minimum of 8 
ounces per sq. yd. 
1. Tape Width:  4 inches. 
2. Cloth Standard:  MIL-C-20079H, Type I. 
3. Tape Standard:  MIL-C-20079H, Type II. 

B. Bands:  3/4-inch wide, in one of the following materials compatible with jacket: 
1. Stainless Steel:  Type 304, 0.020 inch thick. 
2. Galvanized Steel:  0.005 inch thick. 
3. Aluminum:  0.007 inch thick. 
4. Brass:  0.01 inch thick. 
5. Nickel-Copper Alloy:  0.005 inch thick. 

C. Wire:  14-gage nickel copper alloy, 16-gage, soft-annealed stainless steel, or 16-gage, 
soft-annealed galvanized steel. 

D. Corner Angles:  28-gage, 1-inch by 1-inch aluminum, adhered to 2-inch by 2-inch kraft 
paper. 

E. Anchor Pins:  Capable of supporting 20 pounds each.  Provide anchor pins and speed 
washers of sizes and diameters as recommended by the manufacturer for insulation type 
and thickness. 

2.7 SEALING COMPOUNDS 

A. Vapor Barrier Compound:  Water-based, fire-resistive composition. 
1. Water Vapor Permeance:  0.08 perm maximum. 
2. Temperature Range:  Minus 20 to 180 deg F. 

2.8 MATERIALS AND EQUIPMENT FOR FIRE RATED INSULATION WRAP 

A. High performance filament tape, 1" wide, manufactured by 3M Company, St. Paul, 
Minnesota, tape number 898 or its equivalent. 

B. Banding material, 3/4" wide, minimum 0.015" thick, carbon steel for construction 
requirements of zero clearance to combustibles or 1 hour ratings.  Stainless steel banding 
is used for 2 hour requirements (SS wire ties or 1/2" SS hose clamps may be substituted 
for hanger insulation only). 

C. Hand bander tensioning tool; seals and crimping tool. 

D. 10 gage, 4" to 5" long, copper coated steel pins; 1-1/2" X 1-1/2" galvanized steel speed 
clips; capacitor discharge stud gun (110/115) such as that manufactured by AGM. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Preparation:  Clean, dry, and remove foreign materials such as rust, scale, and 
dirt. 

B. Mix insulating cements with clean potable water.  Mix insulating cements contacting 
stainless-steel surfaces with demineralized water. 
1. Follow cement manufacturer's printed instructions for mixing and portions. 

3.2 INSTALLATION, GENERAL 

A. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses 
required for each mechanical system. 

B. Select accessories compatible with materials suitable for the service.  Select accessories 
that do not corrode, soften, or otherwise attack the insulation or jacket in either the wet or 
dry state. 

C. Install vapor barriers on insulated pipes, ducts, and equipment having surface operating 
temperatures below 60 deg F. 

D. Apply insulation material, accessories, and finishes according to the manufacturer's 
printed instructions. 

E. Install insulation with smooth, straight, and even surfaces. 

F. Seal joints and seams to maintain vapor barrier on insulation requiring a vapor barrier. 

G. Seal penetrations for hangers, supports, anchors, and other projections in insulation 
requiring a vapor barrier. 

H. Seal Ends:  Except for flexible elastomeric insulation, taper ends at 45 degree angle and 
seal with lagging adhesive.  Cut ends of flexible elastomeric cellular insulation square 
and seal with adhesive. 

I. Apply adhesives and coatings at manufacturer's recommended coverage-per-gallon rate. 

J. Keep insulation materials dry during application and finishing. 

K. Items Not Insulated:  Unless otherwise indicated do not apply insulation to the following 
systems, materials, and equipment: 
1. Flexible connectors for ducts and pipes. 
2. Vibration control devices. 
3. Testing laboratory labels and stamps. 
4. Nameplates and data plates. 
5. Access panels and doors in air distribution systems. 
6. Fire protection piping systems. 
7. Factory insulated equipment. 
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3.3 PIPE INSULATION INSTALLATION, GENERAL 

A. Tightly butt longitudinal seams and end joints.  Bond with adhesive. 

B. Stagger joints on double layers of insulation. 

C. Apply insulation continuously over fittings, valves, and specialties, except as otherwise 
indicated. 

D. Apply insulation with a minimum number of joints. 

E. Apply insulation with integral jackets as follows: 
1. Pull jacket tight and smooth. 
2. Cover circumferential joints with butt strips, at least 3-inches wide, and of same 

material as insulation jacket.  Secure with adhesive and outward clinching staples 
along both edges of butt strip and space 4 inches on center. 

3. Longitudinal Seams:  Overlap seams at least 1-1/2 inches.  Apply insulation with 
longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-
sealing lap.  Staple laps with outward clinching staples along edge at 4 inches on 
center. 
a. Exception:  Do not staple longitudinal laps on insulation applied to 

piping systems with surface temperatures at or below 35 deg F. 
4. Vapor Barrier Coatings:  Where vapor barriers are indicated, apply on seams and 

joints, over staples, and at ends butt to flanges, unions, valves, and fittings. 
5. At penetrations in jackets for thermometers and pressure gages, fill and seal 

voids with vapor barrier coating. 
6. Repair damaged insulation jackets, except metal jackets, by applying jacket 

material around damaged jacket.  Adhere, staple, and seal.  Extend patch at least 
2 inches in both directions beyond damaged insulation jacket and around the 
entire circumference of the pipe. 

F. Roof Penetrations:  Apply insulation for interior applications to a point even with the top 
of the roof flashing.  Seal with vapor barrier coating.  Apply insulation for exterior 
applications butted tightly to interior insulation ends.  Extend metal jacket for exterior 
insulation outside roof flashing at least 2 inches below top of roof flashing.  Seal metal 
jacket to roof flashing with vapor barrier coating. 

G. Exterior Wall Penetrations:  For penetrations of below grade exterior walls, extend metal 
jacket for exterior insulation through penetration to a point 2 inches from interior surface 
of wall inside the building.  Seal ends of metal jacket with vapor barrier coating.  Secure 
metal jacket ends with metal band.  At point where insulation metal jacket contacts 
mechanical sleeve seal, insert cellular glass preformed pipe insulation to allow sleeve seal 
tightening against metal jacket.  Tighten and seal sleeve to jacket to form a watertight 
seal. 

H. Interior Walls and Partitions Penetrations:  Apply insulation continuously through walls 
and partitions, except fire-rated walls and partitions.  Apply an aluminum jacket with 
factory-applied moisture barrier over insulation.  Extend 2 inches from both surfaces of 
wall or partition.  Secure aluminum jacket with metal bands at both ends.  Seal ends of 
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jacket with vapor barrier coating.  Seal around penetration with joint sealer.  Refer to 
Division 7 Section "Joint Sealants." 

I. Fire-Rated Walls and Partitions Penetrations:  Terminate insulation at penetrations 
through fire-rated walls and partitions.  Seal insulation ends with vapor barrier coating.  
Seal around penetration with firestopping or fire-resistant joint sealer.  Refer to Division 
7 for firestopping and fire-resistant joint sealers. 

J. Floor Penetrations:  Terminate insulation underside of floor assembly and at floor support 
at top of floor. 

K. Flanges, Fittings, Valves, and Roof Drain Bowls - Interior Exposed and Concealed:  Coat 
pipe insulation ends with vapor barrier coating.  Apply premolded, precut, or field-
fabricated segments of insulation around flanges, unions, valves, fittings, and roof drain 
bowls.  Make joints tight.  Bond with adhesive. 
1. Use same material and thickness as adjacent pipe insulation. 
2. Overlap nesting insulation by 2 inches or 1-pipe diameter, which ever is greater. 
3. Apply materials with adhesive, fill voids with mineral fiber insulating cement.  

Secure with wire or tape. 
4. Insulate elbows and tees smaller than 3-inches pipe size with premolded 

insulation. 
5. Insulate elbows and tees 3 inches and larger with premolded insulation or 

insulation material segments.  Use at least 3 segments for each elbow. 
6. Cover insulation, except for metal jacketed insulation, with PVC fitting covers 

and seal circumferential joints with butt strips. 

L. Hangers and Anchors:  Apply insulation continuously through hangers and around anchor 
attachments.  Install saddles, shields, and inserts as specified in Division 15 Section 
"Hangers and Supports." For cold surface piping, extend insulation on anchor legs a 
minimum of 12 inches and taper and seal insulation ends. 
1. Inserts and Shields:  Cover hanger inserts and shields with jacket material 

matching adjacent pipe insulation. 

3.4 GLASS FIBER PIPE INSULATION INSTALLATION 

A. Bond insulation to pipe with lagging adhesive. 

B. Seal exposed ends with lagging adhesive. 

C. Seal seams and joints with vapor barrier compound. 

3.5 EQUIPMENT INSULATION INSTALLATION, GENERAL 

A. Install board and block materials with a minimum dimension of 12 inches and a 
maximum dimension of 48 inches. 

B. Groove and score insulation materials as required to fit as closely as possible to the 
equipment and to fit contours of equipment.  Stagger end joints. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM # 01290210 
  
 

MECHANICAL INSULATION 15080 - 8 

C. Insulation Thicknesses Greater than 2 Inches:  Install insulation in multiple layers with 
staggered joints. 

D. Bevel insulation edges for cylindrical surfaces for tight joint. 

E. Secure sections of insulation in place with wire or bands spaced at 9-inch centers, except 
for flexible elastomeric cellular insulation. 

F. Protect exposed corners with corner angles under wires and bands. 

G. Removable Insulation:  Install insulation on components that require periodic inspecting, 
cleaning, and repairing for easy removal and replacement without damage to adjacent 
insulation. 

H. Finishing:  Except for flexible elastomeric cellular insulation, apply 2 coats of vapor 
barrier compound to a minimum thickness of 1/16 inch.  Install a layer of glass cloth 
embedded between layers. 

3.6 GLASS FIBER EQUIPMENT INSULATION INSTALLATION 

A. Secure insulation with anchor pins and speed washers. 

B. Space anchors at maximum intervals of 18 inches in both directions and not more than 3 
inches from edges and joints. 

C. Apply a smoothing coat of insulating and finishing cement to finished insulation. 

D. Fire rated insulation wrap for grease ducts to be installed as per manufacturer's 
instructions. 

3.7 JACKETS 

A. Interior Exposed Insulation:  Install continuous PVC jackets. 

B. Install metal jacket with 2-inch overlap at longitudinal and butt joints.  Overlap 
longitudinal joints to shed water.  Seal butt joints with weatherproof sealant 
recommended by insulation manufacturer.  Secure jacket with stainless-steel draw bands 
12 inches on center and at butt joints. 

C. Install the PVC jacket with 1-inch overlap at longitudinal and butt joints and seal with 
adhesive. 

3.8 FINISHES 

A. Paint finished insulation (except colored PVC jacket) as specified in Division 9 Section 
"Painting." 

3.9 APPLICATIONS 

A. General:  Materials and thicknesses are specified in schedules at the end of this Section. 
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B. Interior Piping Systems:  Unless otherwise indicated, insulate the following piping 
systems: 
1. Hydronic (120 to 200 deg F). 

C. Equipment:  Unless otherwise indicated, insulate the following indoor equipment: 
1. Heating water equipment, tanks, pumps, and heat exchangers (120 to 200 deg F). 
2. Boiler flues and breechings. 

3.10 PIPE INSULATION SCHEDULES 

A. General:  Abbreviations used in the following schedules include: 
1. Field-Applied Jackets:  P - PVC,  A - Aluminum, SS - Stainless Steel. 
2. Pipe Sizes:  NPS - Nominal Pipe Size. 
3. All system piping shall be thermally insulated in accordance with ASHRAE 

90.1-99, table 6.2.4.5. 
 
 
 

INTERIOR HYDRONIC (141 TO 200 DEG. F) 
 
PIPE      THICKNESS  VAPOR FIELD- 
SIZES      IN    BARRIER APPLIED 
(NPS)  MATERIALS  INCHES   REQ'D JACKET      
 
<1-1/2 GLASS FIBER 1  NO  

  ALL PIPING A 
 
>1-1/2 GLASS FIBER 2  NO  
    ALL PIPING A 
 
 

3.11 EQUIPMENT INSULATION SCHEDULES 
 
 

INTERIOR EXPOSED HIGH-TEMPERATURE HEATING WATER EQUIPMENT, 
TANKS, PUMPS, AND HEAT EXCHANGERS 

(201 TO 450 DEG. F) 
 

THICKNESS  VAPOR  FIELD- 
IN    BARRIER  APPLIED 

MATERIAL   FORM  INCHES   REQ'D  JACKET   
 
GLASS FIBER BLOCK OR 4  NO (A)(SS) 

BOARD 
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INTERIOR EXPOSED BOILER FLUES AND BREECHINGS 
 

THICKNESS  VAPOR  FIELD- 
IN    BARRIER  APPLIED 

MATERIAL   FORM  INCHES   REQ'D  JACKET   
 
CALCIUM SILICATE BLOCK 4  NO (SS) 
 
 

END OF SECTION 15080 
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SECTION 15110 - VALVES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes general duty valves common to several mechanical piping systems. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 
1. Special purpose valves are specified in Division 15 piping system Sections. 
2. Valve tags and charts are specified in Division 15 Section "Mechanical 

Identification." 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections. 

B. Product Data for each valve type.  Include body material, valve design, pressure and 
temperature classification, end connection details, seating materials, trim material and 
arrangement, dimensions and required clearances, and installation instructions.  Include 
list indicating valve and its application. 

C. Maintenance data for valves to include in the operation and maintenance manual.  Include 
detailed manufacturer's instructions on adjusting, servicing, disassembling, and repairing. 

1.4 QUALITY ASSURANCE 

A. Single-Source Responsibility:  Comply with the requirements specified in Division 1 
Section "Materials and Equipment," under "Source Limitations" Paragraph. 

B. ASME Compliance:  Comply with ASME B31.9 for building services piping and ASME 
B31.1 for power piping. 

C. MSS Compliance:  Comply with the various MSS Standard Practice documents 
referenced. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 
1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
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3. Set globe and gate valves closed to prevent rattling. 
4. Set ball and plug valves open to minimize exposure of functional surfaces. 
5. Set butterfly valves closed or slightly open. 
6. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 
1. Maintain valve end protection. 
2. Store indoors and maintain valve temperature higher than ambient dew-point 

temperature.  If outdoor storage is necessary, store valves off the ground in 
watertight enclosures. 

C. Use a sling to handle large valves.  Rig to avoid damage to exposed parts.  Do not use 
handwheels and stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Gate Valves: 

a. Crane Company; Valves and Fitting Division. 
b. Hammond Valve Corporation. 
c. Jenkins Valve. 
d. Kitz Corp. of America. 
e. Lunkenheimer/Cincinnati Valve Co. 
f. Milwaukee Valve Company, Inc. 
g. NIBCO Inc. 
h. Powell:  Wm. Powell Company (The). 
i. Red-White Valve Corp. 
j. Stockham Valves & Fittings, Inc. 
k. Watts Industries, Inc. 

 
2. Ball Valves: 

a. Conbraco Industries, Inc.; Apollo Division. 
b. Crane Company; Valves and Fitting Division. 
c. Hammond Valve Corporation. 
d. Jamesbury. 
e. Jenkins Valve. 
f. Lunkenheimer/Cincinnati Valve Co. 
g. Milwaukee Valve Company, Inc. 
h. NIBCO Inc. 
i. Powell:  Wm. Powell Company (The). 
j. Stockham Valves & Fittings, Inc. 
k. Tyco, Keystone. 
l. Tyler Pipe. 
m. Victaulic Company of America. 
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n. Watts Industries, Inc. 
 

3. Plug Valves: 
a. Grinnell Corp. 
b. Homestead Valve Co. 
c. Huber:  J.M. Huber Corp.; Flow Control Division (Resun Valves). 
d. Lunkenheimer/Cincinnati Valve Co. 
e. NIBCO Inc. 
f. Powell:  Wm. Powell Company (The). 
g. Stockham Valves & Fittings, Inc. 
h. Victaulic Company of America. 

 
4. Globe Valves: 

a. Crane Company; Valves and Fitting Division. 
b. Hammond Valve Corporation. 
c. Jenkins Valve. 
d. Kitz Corp. of America. 
e. Lunkenheimer/Cincinnati Valve Co. 
f. Milwaukee Valve Company, Inc. 
g. NIBCO Inc. 
h. Powell:  Wm. Powell Company (The). 
i. Red-White Valve Corp. 
j. Stockham Valves & Fittings, Inc. 
k. Watts Industries, Inc. 

 
5. Butterfly Valves: 

a. Bray Valve and Controls. 
b. Center Line, Mark Controls Corporation. 
c. Crane Company; Valves and Fitting Division. 
d. General Signal; DeZurik Unit. 
e. Grinnell Corp. 
f. Hammond Valve Corporation. 
g. Milwaukee Valve Company, Inc. 
h. NIBCO Inc. 
i. Powell:  Wm. Powell Company (The). 
j. Red-White Valve Corp. 
k. Stockham Valves & Fittings, Inc. 
l. Tyco, Keystone. 
m. Tyler Pipe. 
n. Ultraflo Corporation. 
o. Victaulic Company of America. 
p. Watts Industries, Inc. 

 
 

6. Swing Check Valves: 
a. Cla-Val Co. 
b. Crane Company; Valves and Fitting Division. 
c. Hammond Valve Corporation. 
d. Jenkins Valve. 
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e. Kitz Corp. of America. 
f. Lunkenheimer/Cincinnati Valve Co. 
g. Milwaukee Valve Company, Inc. 
h. NIBCO Inc. 
i. Powell:  Wm. Powell Company (The). 
j. Red-White Valve Corp. 
k. Stockham Valves & Fittings, Inc. 
l. Tyco, Prince. 
m. Victaulic Company of America. 
n. Watts Industries, Inc. 

 
7. Lift Check Valves: 

a. Crane Company; Valves and Fitting Division. 
b. Hammond Valve Corporation. 
c. Jenkins Valve. 
d. Kitz Corp. of America. 
e. Lunkenheimer/Cincinnati Valve Co. 
f. Milwaukee Valve Company, Inc. 
g. NIBCO Inc. 
h. Powell:  Wm. Powell Company (The). 
i. Red-White Valve Corp. 
j. Stockham Valves & Fittings, Inc. 
k. Watts Industries, Inc. 

2.2 BASIC, COMMON FEATURES 

A. Design:  Rising stem or rising outside screw and yoke stems, except as specified below. 
1. Nonrising stem valves may be used only where headroom prevents full extension 

of rising stems. 

B. Pressure and Temperature Ratings:  As indicated in the "Application Schedule" of Part 3 
of this Section and as required to suit system pressures and temperatures. 

C. Sizes:  Same size as upstream pipe, unless otherwise indicated. 

D. Operators:  Use specified operators and handwheels, except provide the following special 
operator features: 
1. Handwheels:  For valves other than quarter turn. 
2. Lever Handles:  For quarter-turn valves 6 inches (DN150) and smaller, except for 

plug valves, which shall have square heads.  Furnish Owner with 1 wrench for 
every 10 plug valves. 

3. Chain-Wheel Operators:  For valves 4 inches (DN100) and larger, installed 72 
inches (2400 mm) or higher above finished floor elevation. 

4. Gear-Drive Operators:  For quarter-turn valves 8 inches (DN200) and larger. 

E. Extended Stems:  Where insulation is indicated or specified, provide extended stems 
arranged to receive insulation. 

F. Bypass and Drain Connections:  Comply with MSS SP-45 bypass and drain connections. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM # 01290210 
  
 
 

VALVES 15110 - 5 

G. Threads:  ASME B1.20.1. 

H. Flanges:  ASME B16.1 for cast iron, ASME B16.5 for steel, and ASME B16.24 for 
bronze valves. 

I. Solder Joint:  ASME B16.18. 
1. Caution:  Where soldered end connections are used, use solder having a melting 

point below 840 deg F (450 deg C) for gate, globe, and check valves; below 421 
deg F (216 deg C) for ball valves. 

2.3 GATE VALVES 

A. Gate Valves, 2-1/2 Inches (DN65) and Smaller:  MSS SP-80; Class 125, 200-psi (1380-
kPa) cold working pressure (CWP), or Class 150, 300-psi (2070-kPa) CWP; ASTM B 62 
cast-bronze body and bonnet, solid-bronze wedge, copper-silicon alloy rising stem, 
teflon-impregnated packing with bronze packing nut, threaded or soldered end 
connections; and with aluminum or malleable-iron handwheel. 

B. Gate Valves, 3 Inches (DN80) and Larger:  MSS SP-70, Class 125, 200-psi (1380-kPa) 
CWP, ASTM A 126 cast-iron body and bonnet, solid cast-iron wedge, brass-alloy stem, 
outside screw and yoke, teflon-impregnated packing with 2-piece packing gland 
assembly, flanged end connections; and with cast-iron handwheel. 

2.4 BALL VALVES 

A. Ball Valves, 4 Inches (DN100) and Smaller:  MSS SP-110, Class 150, 600-psi (4140-
kPa) CWP, ASTM B 584 bronze body and bonnet, 2-piece construction; chrome-plated 
brass ball, standard port for 1/2-inch (DN15) valves and smaller and conventional port for 
3/4-inch (DN20) valves and larger; blowout proof; bronze or brass stem; teflon seats and 
seals; threaded or soldered end connections: 
1. Operator:  Vinyl-covered steel lever handle. 
2. Operator:  Lever operators with lock where used for throttling duty. 
3. Stem Extension:  For valves installed in insulated piping. 
4. Memory Stop:  For operator handles where used for throttling duty. 

2.5 PLUG VALVES 

A. Plug Valves:  MSS SP-78, 175-psi (1200-kPa) CWP, ASTM A 126 cast-iron body and 
bonnet, cast-iron plug, Buna N, Viton, or teflon packing, flanged or grooved end 
connections: 
1. Operator:  Lever or square head with 1 wrench for every 10 valves. 
2. Operator:  Worm and gear with handwheel, sizes 6 inches (DN150) and larger. 
3. Operator:  Worm and gear with chain wheel, sizes 6 inches (DN150) and larger, 

96 inches (2400 mm) or higher above floor. 

2.6 GLOBE VALVES 

A. Globe Valves, 2-1/2 Inches (DN65) and Smaller:  MSS SP-80; Class 125, 200-psi (1380-
kPa) CWP, or Class 150, 300-psi (2070-kPa) CWP; ASTM B 62 cast-bronze body and 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM # 01290210 
  
 
 

VALVES 15110 - 6 

screwed bonnet, rubber, bronze, or teflon disc, silicon bronze-alloy stem, teflon-
impregnated packing with bronze nut, threaded or soldered end connections; and with 
aluminum or malleable-iron handwheel. 

B. Globe Valves, 3 Inches (DN80) and Larger:  MSS SP-85, Class 125, 200-psi (1380-kPa) 
CWP, ASTM A 126 cast-iron body and bolted bonnet with bronze fittings, renewable 
bronze seat and disc, brass-alloy stem, outside screw and yoke, teflon-impregnated 
packing with cast-iron follower, flanged end connections; and with cast-iron handwheel. 

2.7 BUTTERFLY VALVES 

A. Butterfly Valves:  MSS SP-67, 200-psi (1380-kPa) CWP, 150-psi (1035- kPa) maximum 
pressure differential, ASTM A 126 cast-iron body and bonnet, extended neck, stainless-
steel stem, field-replaceable EPDM or Buna N sleeve and stem seals, wafer, lug, or 
grooved style: 
1. Disc type as indicated in application schedule: 

a. Nickel-plated ductile iron. 
b. Aluminum bronze. 
c. Elastomer-coated ductile iron. 
d. Epoxy-coated ductile iron. 

2. Operator for Sizes 2 Inches (DN50) to 6 Inches (DN150):  Standard lever handle 
with memory stop. 

3. Operator for Sizes 8 Inches (DN200) to 24 Inches (DN600):  Gear operator with 
position indicator. 

4. Operator for Sizes 8 Inches (DN200) and Larger, 96 Inches (2400 mm) or Higher 
above Floor:  Chain-wheel operator. 

2.8 CHECK VALVES 

A. Swing Check Valves, 2-1/2 Inches (DN65) and Smaller:  MSS SP-80; Class 125, 200-psi 
(1380-kPa) CWP, or Class 150, 300-psi (2070-kPa) CWP; horizontal swing, Y-pattern, 
ASTM B 62 cast-bronze body and cap, rotating bronze disc with rubber seat or 
composition seat, threaded or soldered end connections. 

B. Swing Check Valves, 3 Inches (DN80) and Larger:  MSS SP-71, Class 125, 200-psi 
(1380-kPa) CWP, ASTM A 126 cast-iron body and bolted cap, horizontal-swing bronze 
disc, flanged or grooved end connections. 

C. Lift Check Valves:  Class 125, ASTM B 62 bronze body and cap (main components), 
horizontal or vertical pattern, lift-type, bronze disc or Buna N rubber disc with stainless-
steel holder threaded or soldered end connections. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine piping system for compliance with requirements for installation tolerances and 
other conditions affecting performance of valves.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  
Remove special packing materials, such as blocks, used to prevent disc movement during 
shipping and handling. 

C. Operate valves from fully open to fully closed positions.  Examine guides and seats made 
accessible by such operation. 

D. Examine threads on valve and mating pipe for form and cleanliness. 

E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for 
proper size, length, and material.  Check gasket material for proper size, material 
composition suitable for service, and freedom from defects and damage. 

F. Do not attempt to repair defective valves; replace with new valves. 

3.2 INSTALLATION 

A. Install valves as indicated, according to manufacturer's written instructions. 

B. Piping installation requirements are specified in other Division 15 Sections.  Drawings 
indicate the general arrangement of piping, fittings, and specialties. 

C. Install valves with unions or flanges at each piece of equipment arranged to allow 
servicing, maintenance, and equipment removal without system shutdown. 

D. Locate valves for easy access and provide separate support where necessary. 

E. Install valves in horizontal piping with stem at or above the center of the pipe. 

F. Install valves in a position to allow full stem movement. 

G. Installation of Check Valves:  Install for proper direction of flow as follows: 
1. Swing Check Valves:  Horizontal position with hinge pin level. 
2. Lift Check Valve:  With stem upright and plumb. 

3.3 SOLDERED CONNECTIONS 

A. Cut tube square and to exact lengths. 

B. Clean end of tube to depth of valve socket with steel wool, sand cloth, or a steel wire 
brush to a bright finish.  Clean valve socket. 
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C. Apply proper soldering flux in an even coat to inside of valve socket and outside of tube. 

D. Protect valves from damage while soldering. 

E. Remove the cap and disc holder of swing check valves having composition discs. 

F. Insert tube into valve socket, making sure the end rests against the shoulder inside valve.  
Rotate tube or valve slightly to ensure even distribution of the flux. 

G. Apply heat evenly to outside of valve around joint until solder melts on contact.  Feed 
solder until it completely fills the joint around tube.  Avoid hot spots or overheating 
valve.  Once the solder starts cooling, remove excess amounts around the joint with a 
cloth or brush. 

3.4 THREADED CONNECTIONS 

A. Note the internal length of threads in valve ends and proximity of valve internal seat or 
wall to determine how far pipe should be threaded into valve. 

B. Align threads at point of assembly. 

C. Apply appropriate tape or thread compound to the external pipe threads, except where dry 
seal threading is specified. 

D. Assemble joint, wrench tight.  Wrench on valve shall be on the valve end into which the 
pipe is being threaded. 

3.5 FLANGED CONNECTIONS 

A. Align flange surfaces parallel. 

B. Assemble joints by sequencing bolt tightening to make initial contact of flanges and 
gaskets as flat and parallel as possible.  Use suitable lubricants on bolt threads.  Tighten 
bolts gradually and uniformly with a torque wrench. 

C. For dead-end service, butterfly valves require flanges both upstream and downstream for 
proper shutoff and retention. 

3.6 VALVE END SELECTION 

A. Select valves with the following ends or types of pipe/tube connections: 
1. Copper Tube Size, 2-1/2 Inches (DN65) and Smaller:  Solder ends, except 

provide threaded ends for heating hot water, chilled water, condenser water, low-
pressure steam, and high-pressure steam service. 

2. Steel Pipe Sizes, 2-1/2 Inches (DN65) and Smaller:  Threaded or grooved end. 
3. Steel Pipe Sizes, 3 Inches (DN80) and Larger:  Grooved end or flanged. 
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3.7 APPLICATION SCHEDULE 

A. General Application:  Use gate, ball, and butterfly valves for shutoff duty; globe, ball, 
and butterfly for throttling duty.  Refer to piping system Specification Sections for 
specific valve applications and arrangements. 

B. Heating Water Systems:  Use the following valve types: 
1. Gate Valves:  Class 150, bronze or cast-iron body to suit piping system. 
2. Ball Valves:  Class 150, 600-psi (4140-kPa) CWP, with stem extension and 

memory stop. 
3. Plug Valves:  Viton or teflon packing. 
4. Globe Valves:  Class 150, bronze or cast-iron body to suit piping system, and 

bronze disc. 
5. Butterfly Valves:  Nickel-plated ductile iron, aluminum bronze, or epoxy-coated 

ductile iron disc; EPDM or Buna N sleeve and stem seals. 
6. Bronze Swing Check:  Class 150, with composition seat. 
7. Check Valves:  Iron swing, wafer, or lift type, as indicated.  Swing check shall be 

Class 150 with bronze seat ring. 

3.8 ADJUSTING 

A. Adjust or replace packing after piping systems have been tested and put into service, but 
before final adjusting and balancing.  Replace valves if leak persists. 

 

END OF SECTION 15110 
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SECTION 15122 - METERS AND GAGES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including the General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes meters and gages used in mechanical systems. 

B. Related Sections:  Division 15 piping Sections contain requirements that relate to this 
Section. 
1. Meters and gages furnished as part of factory-fabricated equipment are specified 

as part of the equipment assembly in other Division 15 Sections. 
2. Division 15 Section "Fire Pumps" for flow meters for testing fire pumps. 

1.3 SUBMITTALS 

A. General:  Submit the following according to the Conditions of the Contract and Division 
1 Specification Sections. 

B. Product data for each type of meter, gage, and fitting specified.  Include scale range, 
ratings, and calibrated performance curves, certified where indicated.  Submit a meter 
and gage schedule showing manufacturer's figure number, scale range, location, and 
accessories for each meter and gage. 

C. Product certificates signed by manufacturers of meters and gages certifying accuracies 
under specified operating conditions and compliance with specified requirements. 

D. Maintenance data to include in the "Operating and Maintenance Manuals".  Include data 
for the following: 
1. Test plugs. 
2. Flow measuring systems. 
3. Flow meters. 

1.4 QUALITY ASSURANCE 

A. Comply with applicable portions of American Society of Mechanical Engineers (ASME) 
and Instrument Society of America (ISA) standards pertaining to construction and 
installation of meters and gages. 

B. Design Criteria:  The Drawings indicate types, sizes, capacities, ranges, profiles, 
connections, and dimensional requirements of meters and gages and are based on the 
specific manufacturer types and models indicated.  Meters and gages having equal 
performance characteristics by other manufacturers may be considered, provided that 
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deviations do not change the design concept or intended performance as judged by the 
Architect.  The burden of proof for equality of meters and gages is on the proposer. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Liquid-in-Glass Thermometers: 

a. Marsh Instrument Co. 
b. Marshalltown Instruments, Inc. 
c. Miljoco. 
d. H.O. Trerice Co. 
e. Weiss Instruments, Inc. 
f. Weksler Instruments Corp. 

 
2. Direct-Mounting Filled-System Dial Thermometers: 

a. Ashcroft Instrument Div. of Dresser Industries. 
b. Marsh Instrument Co. 
c. Miljoco. 
d. H.O. Trerice Co. 
e. Weiss Instruments, Inc. 
f. Weksler Instruments Corp. 

 
3. Remote-Reading Filled-System Dial Thermometers: 

a. AMETEK, U.S. Gauge Div. 
b. Ashcroft by Dresser Industries, Instrument Div. 
c. Marsh Instrument Co. 
d. Miljoco. 
e. Tel-Tru Manufacturing Co., Inc. 
f. H.O. Trerice Co. 
g. Weiss Instruments, Inc. 
h. Weksler Instruments Corp. 

 
4. Bimetal Dial Thermometers: 

a. Ashcroft by Dresser Industries, Instrument Div. 
b. Marsh Instrument Co. 
c. Marshalltown Instruments, Inc. 
d. Miljoco 
e. Reotemp Instrument Corp. 
f. Tel-Tru Manufacturing Co., Inc. 
g. H.O. Trerice Co. 
h. Weiss Instruments, Inc. 
i. Weksler Instruments Corp. 

 
 

5. Insertion Dial Thermometers: 
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a. Ashcroft by Dresser Industries, Instrument Div. 
b. Miljoco. 
c. Reotemp Instrument Corp. 
d. Tel-Tru Manufacturing Co., Inc. 
e. H.O. Trerice Co. 
f. Weiss Instruments, Inc. 
g. Weksler Instruments Corp. 

 
6. Pressure Gages: 

a. AMETEK, U.S. Gauge Div. 
b. Ashcroft by Dresser Industries, Instrument Div. 
c. Marsh Instrument Co. 
d. Marshalltown Instruments, Inc. 
e. Miljoco. 
f. H.O. Trerice Co. 
g. Weiss Instruments, Inc. 
h. Weksler Instruments Corp. 
i. WIKA Instruments Corp. 

 
7. Test Plugs: 

a. Flow Design, Inc. 
b. MG Piping Products Co. 
c. Miljoco. 
d. Peterson Equipment Co., Inc. 
e. Sisco Co., Spedco, Inc. 
f. H.O. Trerice Co. 
g. Watts Regulator Co. 

 
8. Wafer-Orifice-Type Flow Elements: 

a. ABB Kent-Taylor. 
b. Armstrong Pumps, Inc. 
c. Badger Meter, Inc. 
d. Bell & Gossett by ITT Corp., Fluid Handling Div. 
e. Meriam Instrument Div., Scott & Fetzer Co. 

 
9. Venturi-Type Flow Elements: 

a. Armstrong Pumps, Inc. 
b. BIF by Leeds & Northrup. 
c. Badger Meter, Inc. 
d. Barco Div., Marison Industries. 
e. Fischer & Porter Co. 
f. Gerand Engineering Co. 
g. Preso Industries, Ltd. 
h. Victaulic Company of America. 

 
10. Pitot-Tube-Type Flow Elements: 

a. Dieterich Standard Co., Dover Industries. 
b. KOBOLD Instruments, Inc. 
c. Meriam Instrument Div., Scott & Fetzer Co. 
d. Preso Industries, Ltd. 
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e. Taco, Inc. 
 

11. Impact-Tube Flow Meters: 
a. Aalborg Instruments & Controls, Inc. 
b. Armstrong Pumps, Inc. 
c. Fischer & Porter Co. 
d. Ketema, Inc., Schutte and Koerting Div. 
e. Metraflex Co. 

 

2.2 THERMOMETERS, GENERAL 

A. Scale Range:  Temperature ranges for services listed as follows: 
1. Domestic Hot Water:  30 to 240 deg F, with 2-degree scale divisions (0 to 115 

deg C, with 1-degree scale divisions). 
2. Hot Water:  30 to 300 deg F, with 2-degree scale divisions (0 to 150 deg C, with 

1-degree scale divisions). 

B. Accuracy:  Plus or minus 1 percent of range span or plus or minus one scale division to 
maximum of 1.5 percent of range span. 

2.3 LIQUID-IN-GLASS THERMOMETERS 

A. Description:  ASTM E 1, liquid-in-glass thermometer. 

B. Case:  Die-cast and aluminum-finished in baked-epoxy enamel, glass front, spring 
secured, 9 inches (230 mm) long. 

C. Adjustable Joint:  Finished to match case, 180-degree (3.1rad) adjustment in vertical 
plane, 360-degree (6.3rad) adjustment in horizontal plane, with locking device. 

D. Tube:  Red-reading liquid-filled with magnifying lens. 

E. Scale:  Satin-faced nonreflective aluminum with permanently etched markings. 

F. Stem:  Copper-plated, steel, aluminum, or brass for a separable socket of length to suit 
installation. 

2.4 DIRECT-MOUNTING FILLED-SYSTEM DIAL THERMOMETERS 

A. Description:  Vapor-actuated universal-angle dial thermometer. 

B. Case:  Drawn steel or cast aluminum, with 4-1/2-inch (115mm) -diameter glass lens. 

C. Adjustable Joint:  Finish to match case, 180-degree (3.1rad) adjustment in vertical plane, 
360-degree (6.3rad) adjustment in horizontal plane, with locking device. 

D. Thermal Bulb:  Copper with phosphor-bronze Bourdon pressure tube. 

E. Movement:  Brass, precision geared. 
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F. Scale:  Progressive satin-faced nonreflective aluminum with permanently etched 
markings. 

G. Stem:  Copper-plated steel, aluminum, or brass for a separable socket of length to suit 
installation. 

2.5 REMOTE-READING, FILLED-SYSTEM DIAL THERMOMETERS 

A. Description:  Vapor-actuated remote-reading dial thermometer. 

B. Case:  Drawn steel or cast aluminum, with 4-1/2-inch (115mm) -diameter glass lens. 

C. Movement:  Brass, precision geared. 

D. Scale:  Progressive satin-faced nonreflective aluminum with permanently etched 
markings. 

E. Tubing:  Bronze double-braided armor-over-copper capillary of length to suit installation. 

F. Bulb:  Copper with separable socket for liquids; averaging element for air. 

2.6 BIMETAL DIAL THERMOMETERS 

A. Description:  Direct-mounted universal-angle bimetal dial thermometer. 

B. Case:  Stainless steel with 5-inch (125mm) -diameter glass lens. 

C. Adjustable Joint:  Finish to match case, 180-degree (3.1rad) adjustment in vertical plane, 
360-degree (6.3rad) adjustment in horizontal plane, with locking device. 

D. Element:  Bimetal coil. 

E. Scale:  Satin-faced nonreflective-aluminum with permanently etched markings. 

F. Stem:  Stainless steel for separable socket, of length to suit installation. 

2.7 INSERTION DIAL THERMOMETERS 

A. Description:  Bimetal dial thermometer. 

B. Dial:  1-inch (25mm) diameter. 

C. Case:  Stainless steel. 

D. Stem:  Dustproof and leakproof 1/8-inch (3mm) -diameter tapered-end stem with nominal 
length of 5 inches (125 mm). 

2.8 THERMOMETER WELLS 

A. Description:  Brass or stainless-steel thermometer well. 
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B. Pressure Rating:  Not less than piping system design pressure. 

C. Stem Length:  To extend 2 inches (50 mm) into fluid. 

D. Extension for Insulated Piping:  2 inches (50 mm) nominal, but not less than thickness of 
insulation. 

E. Threaded Cap Nut:  With chain permanently fastened to well and cap. 

2.9 PRESSURE GAGES 

A. Description:  ASME B40.1, Grade A phosphor-bronze Bourdon- tube pressure gage, 
bottom connection, liquid filled. 

B. Case:  Drawn steel, brass, or aluminum with 4-1/2-inch (115mm) -diameter glass lens. 

C. Connector:  Brass, 1/4-inch (8mm) NPS. 

D. Scale:  White-coated aluminum, with permanently etched markings. 

E. Accuracy:  Plus or minus 1 percent of range span. 

F. Range:  Conform to the following: 
1. Fluids Under Pressure:  2 times operating pressure. 

2.10 PRESSURE-GAGE ACCESSORIES 

A. Syphons:  1/4-inch (8mm) straight coil of brass tubing with threads on each end. 

B. Snubbers:  1/4-inch (8mm) brass bushing with corrosion-resistant porous-metal disc of 
material suitable for system fluid and working pressure. 

2.11 TEST PLUGS 

A. Description:  Nickel-plated brass-body test plug in 1/2-inch (15mm) fitting. 

B. Body:  Length as required to extend beyond insulation. 

C. Pressure Rating:  500 psig (3450 kPa) minimum. 

D. Core Inserts:  2 self-sealing valve types, suitable for inserting a 1/8-inch (3mm) outside-
diameter probe from a dial thermometer or pressure gage. 

E. Core Material:  According to the following for fluid and temperature range: 
1. Water and Gas:  20 to 200 deg F (minus 7 to 93 deg C), neoprene rubber. 
2. Water:  Minus 30 deg to 275 deg F (minus 35 to 136 deg C), ethylene-propylene-

diene-terpolymer (EPDM) rubber. 

F. Test-Plug Cap:  Gasketed and threaded cap, with retention chain. 
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G. Test Kit:  Provide test kit consisting of 1 pressure gage and gage adapter with probe, 2 
bimetal dial thermometers and a carrying case. 

H. Pressure Gage and Thermometer Ranges:  Approximately 2 times systems operating 
conditions. 

2.12 FLOW-MEASURING SYSTEMS, GENERAL 

A. Flow-measuring systems include calibrated flow element, separate meter, hoses or 
tubing, valves, fittings, and conversion chart that is compatible with flow element, meter, 
and system fluid. 

B. Flow range of flow-measuring element and meter covers operating range of equipment or 
system where used. 

2.13 WAFER-ORIFICE FLOW ELEMENTS 

A. Description:  Wafer-orifice, differential-pressure-design, orifice-insert flow element 
made for installation between pipe flanges. 

B. Construction:  Cast-iron body, brass valves with integral check valves and caps, and 
calibrated nameplate. 

C. Pressure Rating:  300 psig (2070 kPa). 

D. Temperature Rating:  250 deg F (120 deg C). 

2.14 VENTURI FLOW ELEMENTS 

A. Description:  Venturi differential-pressure-design flow-element fitting made for 
installation in piping. 

B. Construction:  Bronze, brass, or factory-primed steel, with brass fittings and attached tag 
with flow conversion data.  Include ends threaded for 2-inch (50mm) and smaller 
elements and flanged or welded for 2-1/2-inch (65mm) and larger elements. 

C. Pressure Rating:  250 psig (1725 kPa). 

D. Temperature Rating:  250 deg F (120 deg C). 

2.15 PITOT-TUBE FLOW ELEMENTS 

A. Description:  Pitot-tube differential-pressure design with probe made for insertion into 
piping. 

B. Construction:  Stainless-steel probe of length to span inside of pipe, with brass fittings 
and attached tag with flow conversion data. 

C. Pressure Rating:  150 psig (1035 kPa). 

D. Temperature Rating:  250 deg F (120 deg C). 
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2.16 FLOW-MEASURING METERS 

A. Permanent Meters:  Suitable for mounting on wall or bracket, 6-inch (150mm) dial or 
equivalent with fittings and copper tubing for connecting to flow element. 
1. Scale:  In gallons/minute (L/s) unless otherwise indicated. 
2. Accuracy:  Plus or minus 1 percent between 20 to 80 percent of range. 

B. Portable Meters:  Differential-pressure gage and two 12-foot (3.7m) hoses in carrying 
case with handle. 
1. Scale:  In inches (mm) of water unless otherwise indicated. 
2. Accuracy:  Plus or minus 2 percent between 20 to 80 percent of range. 

C. Include complete operating instructions with each meter. 

2.17 FLOW INDICATORS 

A. Description:  Instrument for visual verification of flow made for installation in piping 
systems that measures flow directly in gallons/minute (L/s). 

B. Construction:  Bronze or stainless-steel body with sight glass and plastic pelton-wheel 
indicator. 

C. Pressure Rating:  125 psig (860 kPa). 

D. Temperature Rating:  200 deg F (93 deg C). 

PART 3 - EXECUTION 

3.1 METER AND GAGE APPLICATIONS 

A. General:  Where indicated, install meters and gages of types, sizes, capacities, and with 
features indicated. 

3.2 METER AND GAGE INSTALLATION, GENERAL 

A. Install meters, gages, and accessories according to manufacturers' written instructions for 
applications where used. 

3.3 THERMOMETER INSTALLATION 

A. Install thermometers and adjust vertical and tilted positions. 

B. Install in the following locations and elsewhere as indicated: 
1. At inlet and outlet of each hydronic zone. 
2. At inlet and outlet of each hydronic boiler and chiller. 
3. At inlet and outlet of each hydronic coil in air-handling units and built-up central 

systems. 
4. At inlet and outlet of each hydronic heat exchanger. 
5. At inlet and outlet of each hydronic heat recovery unit. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM # 01290210 
  
 

METERS AND GAGES 15122 - 9 

6. At inlet and outlet of each thermal storage tank. 

C. Remote-Reading Dial Thermometers:  Install in control panels with tubing connecting 
panel and thermometer bulb supported to prevent kinks.  Use minimum tubing length. 

D. Thermometer Wells:  Install in vertical position in piping tees where thermometers are 
indicated. 
1. Install wells with stem extending minimum of 2 inches (50 mm) into fluid. 
2. Fill wells with oil or graphite and secure caps. 

3.4 PRESSURE GAGE INSTALLATION 

A. Install pressure gages in piping tee with pressure gage valve located on pipe at most 
readable position. 

B. Install in the following locations and elsewhere as indicated: 
1. At suction and discharge of each pump. 
2. At discharge and inlet of each pressure-reducing valve. 
3. At building water service entrance. 
4. At chilled water and condenser water inlets and outlets of chillers. 

C. Pressure Gage Valves:  Install ballvalve for water, needle valve for steam, in piping tee 
with snubber.  Install syphon instead of snubber for steam pressure gages. 

3.5 TEST PLUG INSTALLATION 

A. Install test plugs in piping tees where indicated, located on pipe at most readable position.  
Secure cap. 

3.6 FLOW-MEASURING SYSTEM, FLOW ELEMENT AND METER INSTALLATION 

A. General:  Install flow meters for piping systems located in accessible locations at most 
readable position. 

B. Locations:  Install flow measuring elements and meters at discharge of each pump, at 
inlet of each hydronic coil in built-up central systems, and elsewhere as indicated. 

C. Differential-Pressure-Type Flow Elements:  Install minimum straight lengths of pipe 
upstream and downstream from element as prescribed by the manufacturer's installation 
instructions. 

D. Wafer-Orifice-Type Flow Elements:  Install between two Class 125 pipe flanges, ASME 
B16.1, cast iron for ferrous piping or ASME B16.24, bronze, for copper tubing. 

E. Install connection fittings for attachment to portable flow meters in readily accessible 
locations. 

F. Permanently Mounted Meters for Flow Elements:  Install meters on walls or brackets in 
accessible locations. 
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G. Install connections, tubing, and accessories between flow elements and meters as 
prescribed by manufacturer's written instructions. 

3.7 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  The 
Drawings indicate the general arrangement of piping, fittings, and specialties. 

B. Install meters and gages adjacent to machines and equipment to allow servicing and 
maintenance. 

C. Connect flow-measuring-system elements to meters. 

D. Connect flow-meter transmitters to meters. 

E. Connect Btu-meter transmitters to meters. 

F. Make electrical connections to power supply and electrically operated meters and 
devices. 

3.8 ADJUSTING AND CLEANING 

A. Calibrate meters according to manufacturer's written instructions, after installation. 

B. Adjusting:  Adjust faces of meters and gages to proper angle for best visibility. 

C. Cleaning:  Clean windows of meters and gages and factory-finished surfaces.  Replace 
cracked and broken windows and repair scratched and marred surfaces with 
manufacturer's touchup paint. 

 

END OF SECTION 15122 
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SECTION 15181 - HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification sections, apply to this section. 

B. The following Division-15 Sections apply to this Section: 
1. Basic Mechanical Requirements. 
2. Basic Mechanical Materials and Methods. 
3. Valves. 
4. Hangers and Supports. 

1.2 SUMMARY 

A. This Section includes piping systems for hot water and glycol heating, chilled water and 
glycol cooling, condenser water, glycol heat recovery, make-up water for these systems, 
blow-down drain lines, and condensate drain piping.  Piping materials and equipment 
specified in this Section include: 
1. Pipes, fittings, and specialties; 
2. Special duty valves; 
3. Hydronic specialties. 

B. Related Sections:  The following sections contain requirements that relate to this Section: 
1. Division 2 Section "Earthwork" for trenching and backfilling materials and 

methods for underground piping installations. 
2. Division 7 Section "Joint Sealant" for materials and methods for sealing pipe 

penetrations through basement walls, and fire and smoke barriers. 
3. Division 15 Section "Valves" for gate, globe, ball, butterfly, and check valves. 
4. Division 15 Section "Meters and Gages" for thermometers, flow meters, and 

pressure gages. 
5. Division 15 Section "Mechanical Identification" for labeling and identification of 

hydronic piping system. 
6. Division 15 Section "Mechanical Insulation" for pipe insulation. 
7. Division 15 Section "Hydronic Pumps" for pumps, motors, and accessories for 

hydronic systems. 
8. Division 15 Section "Automatic Temperature Controls" for temperature control 

valves and sensors. 
9. Division 15 Section "Testing, Adjusting and Balancing, Mechanical O&M 

Manuals" for procedures for hydronic systems adjusting and balancing. 

1.3 DEFINITIONS 

A. Pipe sizes used in this Specification are Nominal Pipe Size (NPS). 
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1.4 SYSTEM DESCRIPTION 

A. General:  The hydronic piping systems are the "water-side" of an air-and-water or all-
water heating and air conditioning system.  Hydronic piping systems specified in this 
Section include 4-pipe, hot water and chilled water piping system, and condenser water 
piping system.  These systems are classified by ASHRAE as Low Water Temperature, 
Forced, Recirculating systems. 

1.5 SUBMITTALS 

A. Product Data, including rated capacities of selected models, weights (shipping, installed, 
and operating), furnished specialties and accessories, and installation instructions for each 
hydronic specialty and special duty valve specified. 
1. Furnish flow and pressure drop curves for diverting fittings and calibrated plug 

valves, based on manufacturer's testing. 

B. Maintenance Data for hydronic specialties and special duty valves, for inclusion in 
operating and maintenance manuals. 

C. Certification of compliance with ASTM and ANSI manufacturing requirements for pipe, 
fittings, and specialties. 

D. Reports specified in Part 3 of this Section. 

1.6 QUALITY ASSURANCE 

A. Regulatory Requirements:  comply with the provisions of the following: 
1. ASME B 31.9 "Building Services Piping" for materials, products, and 

installation.  Safety valves and pressure vessels shall bear the appropriate ASME 
label. 

2. Fabricate and stamp air separators and compression tanks to comply with ASME 
Boiler and Pressure Vessel Code, Section VIII, Division 1. 

3. ASME "Boiler and Pressure Vessel Code", Section IX, "Welding and Brazing 
Qualification" for qualifications for welding processes and operators. 

4. 2003 International Mechanical Code. 

1.7 SEQUENCING AND SCHEDULING 

A. Coordinate the size and location of concrete equipment pads.  Cast anchor bolt inserts 
into pad.  Concrete, reinforcement, and formwork requirements are specified in Division 
3. 

B. Coordinate the installation of pipe sleeves for foundation wall penetrations. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturer:  Subject to compliance with requirements, provide hydronic piping system 
products from one of the following: 
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1. Grooved Mechanical Joint Pipe, Fittings, and Couplings: 

a. Victaulic Company of America. 
b. Gruvlok. 
c. Central Sprink Inc. 

 
 

2. Balvalve Indicator and Flow Setters: 
a. Armstrong Armflo. 
b. Flow Design. 
c. Gerand Engineering Co. 
d. Preso Industries Ltd. 
e. Taco "Accu-Flo." 

 
3. Automatic Flow Control Valves: 

a. Flow Design, Inc. 
b. Griswold Controls. 

 
4. Safety Relief Valves: 

a. Amtrol, Inc. 
b. Bell & Gossett ITT; Fluid Handling Div. 
c. Spirax Sarco. 
d. Watts Regulator Co. 

 
5. Air Vents (automatic): 

a. Armstrong Machine Works. 
b. Bell & Gossett ITT; Fluid Handling Div. 
c. Hoffman Specialty ITT; Fluid Handling Div. 
d. Spirax Sarco. 
e. Honeywell-Baukman. 
 

6. Air Separators: 
a. Amtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett ITT; Fluid Handling Div. 
d. Taco, Inc. 

 
7. Compression Tanks: 

a. Amtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett ITT; Fluid Handling Div. 
d. Taco, Inc. 

 
8. Diaphragm-Type Compression Tanks: 

a. Amtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett ITT; Fluid Handling Div. 
d. Taco, Inc. 

 
9. Pump Suction Diffusers: 

a. Amtrol, Inc. 
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b. Armstrong Pumps, Inc. 
c. Bell & Gossett ITT; Fluid Handling Div. 
d. Taco, Inc. 
e. Victaulic Company of America 

 
10. Chemical Feeder: 

a. Culligan USA. 
b. Vulcan Laboratories, Subsidiary of Clow Corp. 
c. York-Shipley, Inc. 
 

11. Diverting Fittings: 
a. Amtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett ITT; Fluid Handling Div. 
d. Taco, Inc. 

 
12. Dielectric Waterway Fittings: 

a. Victaulic Company of America 
 

13. Y-Pattern Strainers: 
a. Armstrong Machine Works. 
b. Hoffman Specialty ITT; Fluid Handling Div. 
c. Metraflex Co. 
d. Spirax Sarco. 
e. Trane Co. 
f. Victaulic Co. of America. 
g. Watts Regulator Co. 

 
14. Basket Strainers: 

a. Crane Co. 
b. Metraflex Co. 
c. Spirax Sarco. 
d. Victaulic Company of America 

 
15. Flexible Connectors: 

a. Amber-Booth. 
b. Mason Industries, Inc. 
c. Metraflex Co. 

2.2 PIPE AND TUBING MATERIALS 

A. General:  Refer to Part 3 Article "PIPE APPLICATIONS" for identification of where the 
below materials are used. 

B. Drawn Temper Copper Tubing:  ASTM B 88, Type L. 

C. Steel Pipe:  ASTM A 120 or ASTM A 53 Grade A or B, standard weight (std.) or extra 
strong weight (xs), seamless, black steel pipe, plane ends. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM # 01290210 
  

HYDRONIC PIPING 15181 - 5 

2.3 FITTINGS 

A. Malleable-Iron Threaded Fittings:  ANSI B16.3, Class 150, standard pattern, for threaded 
joints.  Threads shall conform to ANSI B1.20.1. 

B. Steel Fittings:  ASTM A 234, seamless or welded, for welded joints. 

C. Grooved Mechanical Fittings:  ASTM A 536, Grade 65-45-12 Ductile Iron; ASTM A 47 
Grade 32510 Malleable Iron; ASTM A 53, Type F, or Types E or S, Grade B fabricated 
steel; or ASTM A 106, Grade B steel fittings with grooves or shoulders designed to 
accept grooved end couplings. 

D. Grooved Mechanical Couplings:  consist of ductile or malleable iron housing, a synthetic 
rubber gasket of a central cavity pressure-responsive design; with nuts, bolts, locking pin, 
locking toggle, or lugs to secure grooved pipe and fittings. 

E. Wrought-Copper Fittings:  ANSI B16.22, streamlined pattern. 

F. Steel Flanges and Flanged Fittings:  ANSI B16.5, including bolts, nuts, and gaskets of the 
following material group, end connection and facing: 
1. Material Group:  1.1. 
2. End Connections:  Butt Welding. 
3. Facings:  Raised face. 

G. Unions:  ANSI B16.39 malleable-iron, Class 150, hexagonal stock, with ball-and-socket 
joints, metal-to-metal bronze seating surfaces; female threaded ends.  Threads shall 
conform to ANSI B1.20.1. 

H. Dielectric Fittings:  Assembly or fitting having insulating material; constructed to isolate 
dissimilar metals, prevent galvanic action, and prevent corrosion. 

I. Flexible Connectors: 
1. Flexible neoprene connectors shall be manufactured of multiple plys of nylon tire 

cord fabric and neoprene both molded and cured in hydraulic rubber presses.  No 
steel wire or rings shall be used as pressure reinforcement.  Straight connectors 
shall have two spheres.  Connectors up to and including 1-1/2" diameter may 
have threaded ends.  Connectors 2" and larger shall be manufactured with 
floating galvanized flanges recessed to lock the connector's raised face neoprene 
flanges.  Hoses shall be installed on the equipment side of the shut-off valves. 

2. Connectors shall be rated a minimum of 150 psi at 220 degrees F.  Flanged 
equipment shall be directly connected to neoprene elbows in the size range 2-
1/2" through 12" if the piping makes a 90 degree turn at the equipment.  All 
straight through connections shall be made with twin-spheres properly pre-
extended as recommended by the manufacturer to prevent additional elongation 
under pressure.  12" and larger sizes operating above 100 psi shall employ 
control cables with end fittings isolated by means of 1/2" thick bridge bearing 
neoprene washer bushings designed for a maximum of 1,000 psi. 
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2.4 JOINING MATERIALS 

A. Solder Filler Metals:  ASTM B 32, 95-5 Tin-Antimony, for make-up water and drain 
piping. 

B. Brazing Filler Metals:  AWS A5.8, Classification BAg 7 (Silver). 
1. WARNING:  Some filler metals contain compounds which produce highly toxic 

fumes when heated.  Avoid breathing fumes.  Provide adequate ventilation. 

C. Welding Materials:  Comply, with Section II, Part C. ASME Boiler and Pressure Vessel 
Code for welding materials appropriate for the wall thickness and chemical analysis of 
the pipe being welded. 

D. Gasket Material:  thickness, material, and type suitable for fluid to be handled, and design 
temperatures and pressures. 

2.5 GENERAL DUTY VALVES 

A. General duty valves (i.e., gate, globe, check, ball, and butterfly valves) are specified in 
Division 15 Section "Valves." Special duty valves are specified below by their generic 
name; refer to Part 3 Article "VALVE APPLICATION" for specific uses and 
applications for each valve specified. 

2.6 SPECIAL DUTY VALVES 

A. Balvalve Indicator and Flow Setters 2" and Under:  Differential-pressure fixed orifice 
flow element with ball valve for flow rate adjustment.  Differential at required gpm not to 
exceed 25 inches w.g.  Brass body calibrated orifice or venturi with brass fittings, 
threaded ends, attached tag with flow conversion data, and male quick connect fittings 
with shut-off valves.  Quick connect fittings, Hansen Manufacturing series KH model 
B1-K11 or test plugs with self-sealing valve types. Suitable for inserting a 1/8" outside-
diameter probe and gasketed and threaded caps which retention chain. Brass body ball 
valve, 400 psi, "Teflon" seats and stem seal, tight shut-off, tamper proof locking device. 

B. Flow Setters 2-1/2" and Larger:  Venturi type flow meters with plug cock for flow rate 
adjustment.  Refer to 15110 and 15122. 

C. Safety Relief Valves:  125 psig working pressure and 250 deg F maximum operating 
temperature; designed, manufactured, tested, and labeled in accordance with the 
requirements of Section IV of the ASME Boiler and Pressure Vessel Code.  Valve body 
shall be cast-iron, with all wetted internal working parts made of brass and rubber.  Select 
valve to suit actual system pressure and Btu capacity. 

D. Combined Pressure/Temperature Relief Valves:  Safety relief valve designed, 
manufactured, tested, and labeled in accordance with the requirements of Section IV of 
the ASME Boiler and Pressure Vessel Code.  Valve body shall be cast-iron, with all 
wetted internal working parts made of brass and rubber; 125 psig working pressure and 
250 deg F maximum operating temperature.  Select valve to suit actual system pressure 
and Btu capacity. 
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E. Automatic Flow Control Valves:  Class 150, cast iron housing, stainless steel operating 
parts; threaded connections for 2 inch and smaller, flanged connections for 2-1/2 inch and 
larger; Hansen Manufacturing series KH, model B1-K11 quick disconnect valves or test 
plugs with self seal valve types, suitable for inserting a 1/8" outside-dia. probe and 
gasketed and threaded caps with retention chain for flow measuring equipment; Factory 
set to automatically control flow rates within plus or minus 5 percent design, while 
compensating for system operating pressure differential with minimum range requiring 2 
or less PSID to actuate the mechanism.  Metal identification tag with chain for each 
valve, factory marked with the zone identification, valve model number, and rate flow in 
GPM. 

2.7 HYDRONIC SPECIALTIES 

A. Automatic Air Vent:  designed to vent automatically with float principle; bronze body 
and nonferrous internal parts; 150 psig working pressure, 240 deg F operating 
temperature; and having 1/4 inch discharge connection and 1/2 inch inlet connection. 

B. Diaphragm-Type Compression Tanks:  size and number as indicated; construct of welded 
carbon steel for 125 psig working pressure, 240 deg F maximum operating temperature.  
Separate air charge from system water to maintain design expansion capacity, by means 
of a replaceable flexible diaphragm securely sealed into tank.  Provide taps for pressure 
gage and air charging fitting, and drain fitting.  Support vertical tanks with steel legs or 
base; support horizontal tanks with steel saddles.  Tank, with taps and supports, shall be 
constructed, tested, and labeled in accordance with ASME Pressure Vessel Code, Section 
VIII, Division 1.  Provide "Bulls Eye" site glass. 

C. Air Separator:  welded black steel; ASME constructed and labeled for minimum 125 psig 
water working pressure and 350 deg F operating temperature; perforated stainless steel 
air collector tube designed to direct released air into compression tank; tangential inlet 
and outlet connections; screwed, flanged, or grooved joint connections; threaded 
blowdown connection; sized as indicated for full system flow capacity; perforated 
strainer. 

D. Pump Suction Diffusers (Grooved end):  cast-iron body, with threaded connections for 2 
inch and smaller, grooved connections for 2-1/2 inch and larger; 175 psig working 
pressure, 230 deg F maximum operating temperature; and complete with the following 
features: 
1. Inlet vanes with length 2-1/2 times pump section diameter or greater. 
2. Cylinder strainer with 3/16 inch diameter openings, designed to withstand 

pressure differential equal to pump shutoff head. 
3. Disposable fine mesh strainer to fit over cylinder strainer. 
4. Permanent magnet, located in flow stream, removable for cleaning. 
5. Adjustable foot support, designed to carry weight of suction piping. 
6. Blowdown tapping in bottom; gage tapping in side. 
 

E. Chemical Feeder:  bypass type chemical feeders of 5 gallon capacity, welded steel 
construction; 125 psig working pressure; complete with fill funnel and inlet, outlet, and 
drain valves. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM # 01290210 
  

HYDRONIC PIPING 15181 - 8 

1. Chemicals shall be specially formulated to prevent accumulation of scale and 
corrosion in piping system and connected equipment, developed based on a water 
analysis of make-up water. 

F. Y-Pattern Strainers:  125 psig working pressure cast-iron body (ASTM A 126, Class B), 
flanged ends for 2-1/2 inch and larger, threaded connections for 2 inch and smaller, 
bolted cover, perforated Type 304 stainless steel basket, and bottom drain connection. 

G. Basket Strainers:  125 psig working pressure; high tensile cast-iron body (ASTM A 126, 
Class B), flanged end connections, bolted cover, perforated Type 304 stainless steel 
basket, and bottom drain connection. 

H. T-Pattern Strainers:  125 psi working pressure, ductile iron or malleable iron body, 
grooved end connections, Type 304 stainless steel strainer basket with 57 percent free 
area; removable access coupling and end cap for strainer maintenance. 

PART 3 - EXECUTION 

3.1 PIPE APPLICATIONS 

A. Make-Up Water: 
1. Install Type L, drawn copper tubing with wrought copper fittings and solder 

joints for 2 inch and smaller, above ground, within building.  Install Type K, 
annealed temper copper tubing for 2 inch and smaller without joints, below 
ground or within slabs. 

B. Hot Water Heating and Blow-Down Drain Piping: 
1. Above Ground Piping:  Install steel pipe with threaded joints and fittings for 2 

inch and smaller, and with welded joints for 2-1/2 inch and larger or grooved end 
pipe and fittings.  Standard weight (std) for all except condenser water.  Extra 
strong weight (xs) for condenser water.  Black steel pipe, except galvanized steel 
pipe for condenser water outside side above ground, in cooling tower, and in 
condenser water pump room. 

3.2 PIPING INSTALLATIONS 

A. Locations and Arrangements:  Drawings (plans, schematics, and diagrams) indicate the 
general location and arrangement of piping systems.  Locations and arrangements of 
piping take into consideration pipe sizing and friction loss, expansion, pump sizing, and 
other design considerations.  So far as practical, install piping as indicated. 

B. Use fittings for all changes in direction and all branch connections. 

C. Install exposed piping at right angles or parallel to building walls.  Diagonal runs are not 
permitted, unless expressly indicated. 

D. Conceal all pipe installations in walls, pipe chases, utility spaces, above ceilings, below 
grade or floors, unless indicated to be exposed to view. 
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E. Install piping tight to slabs, beams, joists, columns, walls, and other permanent elements 
of the building.  Provide space to permit insulation applications, with 1" clearance outside 
the insulation.  Allow sufficient space above removable ceiling panels to allow for panel 
removal. 

F. Locate groups of pipes parallel to each other, spaced to permit applying insulation and 
servicing of valves. 

G. Install drains at low points in mains, risers, and branch lines consisting of a tee fitting, 
3/4" ball valve, and short 3/4" threaded nipple and cap. 

H. Install manual air vents at high points in the system, at heat transfer coils, and elsewhere 
as required for system air venting consisting of 3/8" globe or ball valve mounted on 6" 
long nipple same size as piping with discharge piping and valve extended down to an 
accessible location and terminated with a male hose connection and cap. 

I. Exterior Wall Penetrations:  Seal pipe penetrations through exterior walls using sleeves 
and mechanical sleeve seals.  Pipe sleeves smaller than 6 inch shall be steel; pipe sleeves 
6 inch and larger shall be sheet metal. 

J. Fire Barrier Penetrations:  Where pipes pass through fire rated walls, partitions, ceilings, 
and floors, maintain the fire rated integrity.  Refer to Division 7 for special sealers and 
materials. 

K. Install piping at a uniform grade of 1 inch in 40 feet upward in the direction of flow. 

L. Make reductions in pipe sizes using eccentric reducer fitting installed with the level side 
up. 

M. Install branch connections to mains using Tee fittings in main with take-off out the 
bottom of the main at 45o, except for up-feed risers which shall have take-off out the top 
of the main line at 45o. 

N. Install unions in pipes 2 inch and smaller, adjacent to each valve, at final connections 
each piece of equipment, and elsewhere as indicated.  Unions are not required on flanged 
devices. 

O. Install dielectric waterways to join dissimilar metals. 

P. Install flanges on valves, apparatus, and equipment having 2-1/2 inch and larger 
connections. 

Q. Install flexible connectors at inlet and discharge connections to pumps (except inline 
pumps) and other vibration producing equipment. 

R. Install strainers on the supply side of each control valve, pressure reducing valve, 
pressure regulating valve, solenoid valve, inline pump, and elsewhere as indicated.  
Install nipple and ball valve and cap in blow down connection of strainers. 
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S. Anchor piping to ensure proper direction of expansion and contraction.  Expansion loops 
and joints are indicated on the Drawings and specified in Division-15 Section "Expansion 
Compensation." 

T. Field apply protective coating to underground steel pipe joints and damaged areas per 
manufacturer's requirements and instructions. 

U. Install automatic temperature control valve, wells, flow devices, and other pipe mounted 
devices. 

3.3 HANGERS AND SUPPORTS 

A. General:  Hanger, supports, and anchors devices are specified in Division 15 Section 
"HANGERS AND SUPPORTS." Conform to the table below for maximum spacing of 
supports: 

B. Install the following pipe attachments: 
1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet in 

length. 
2. Adjustable roller hangers and spring hangers for individual horizontal runs 20 

feet or longer. 
3. Pipe roller complete - MSS Type 44 for multiple horizontal runs, 20 feet or 

longer, supported on a trapeze. 
4. Spring hangers to support vertical runs. 

C. Install hangers with the following minimum rod sizes and maximum spacing: 
Nom. Pipe Size Max. Span-Ft. Min. Rod Size-Inches 
     1       7        3/8 
     1-1/2       9        3/8 
     2      10        3/8 
     3      12        1/2 
     3-1/2      13        1/2 
     4      14        5/8 
     5      16        5/8 
     6      17        3/4 
     8      19        7/8 
    10      22        7/8 
    12      23        7/8 

D. Support vertical runs at each floor. 

3.4 PIPE JOINT CONSTRUCTION 

A. Soldered Joints:  Comply with the procedures contained in the AWS "Soldering Manual." 

B. Brazed Joints:  Comply with the procedures contained in the AWS "Brazing Manual." 
1. CAUTION:  Remove stems, seats, and packing of valves and accessible internal 

parts at piping specialties before brazing. 
2. Fill the pipe and fittings during brazing, with an inert gas (ie., nitrogen or carbon 

dioxide) to prevent formation of scale. 
3. Heat joints using oxy-acetylene torch.  Heat to proper and uniform temperature. 
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C. Threaded Joints:  Conform to ANSI B1.20.1, tapered pipe threads for field cut threads.  
Join pipe fittings and valves as follows: 
1. Note the internal length of threads in fittings or valve ends, and proximity of 

internal seat or wall, to determine how far pipe should be threaded into joint. 
2. Align threads at point of assembly. 
3. Apply appropriate tape or thread compound to the external pipe threads (except 

where dry seal threading is specified). 
4. Assemble joint wrench tight.  Wrench on valve shall be on the valve end into 

which the pipe is being threaded. 
a. Damaged Threads:  Do not use pipe with threads which are corroded or 

damaged.  If a weld opens during cutting or threading operations, that 
portion of pipe shall not be used. 

D. Welded Joints:  Comply with the requirement in ASME Code B31.9-"Building Services 
Piping." 

E. Grooved Joints:  Assemble joints in accordance with fitting manufacturers written 
instructions. 

F. Handling of Solvent Cements, Primers, and Cleaners:  Comply with procedures in ASTM 
F 402 for safe handling during joining of plastic pipe and fittings with solvent cements. 

3.5 VALVE APPLICATIONS 

A. General Duty Valve Applications:  The Drawings indicate valve types to be used.  Where 
specific valve types are not indicated the following requirements apply: 
1. Shut-off duty:  use gate, ball, and butterfly valves. 
2. Throttling duty:  use globe, ball, and butterfly valves. 
3. Install shut-off duty valves at each branch connection to supply mains, at supply 

connection to each piece of equipment, and elsewhere as indicated. 
4. Install throttling duty valves at each branch connection to return mains, at return 

connections to each piece of equipment, elsewhere as indicated. 

B. Install drain valves at low points in mains, risers, branch lines, and elsewhere as required 
for system drainage. 

C. Install check valves on each pump discharge and elsewhere as required to control flow 
direction. 

D. Install pump discharge valves with stem in upward position; allow clearance above stem 
for check mechanism removal. 

E. Install safety relief valves on hot water generators, and elsewhere as required by ASME 
Boiler and Pressure Vessel Code.  Pipe discharge to floor without valves.  Comply with 
ASME Boiler and Pressure Vessel Code Section VIII, Division 1 for installation 
requirements. 

F. Install pressure reducing valves on hot water generators, and elsewhere as required to 
regulate system pressure. 
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G. Install manual air vent valves at high points in the system, at heat transfer coils, and 
elsewhere as required for system air venting. 

3.6 HYDRONIC SPECIALTIES INSTALLATION 

A. Install dip tube fittings in boiler outlet.  Run piping to compression tank with 1/4 inch per 
foot (2 percent) upward slope towards tank.  Connect boiler outlet piping. 

B. Install inline air separators in pump suction lines.  Run piping to compression tank with 
1/4 inch per foot (2 percent) upward slope towards tank.  Install drain valve on units 2 
inch and larger. 

C. Install pump suction diffusers on pump suction inlet, adjust foot support to carry weight 
of suction piping.  Install nipple and ball valve in blowdown connection; extend to 
nearest drain. 

D. Install pump discharge valves in horizontal or vertical position with stem in upward 
position.  Allow clearance above stem for check mechanism removal. 

E. Install shot-type chemical feeders in each hydronic system;  in upright position with top 
of funnel not more than 48 inches above floor.  Install feeder in bypass line, off main 
using globe valves on each side of feeder and in the main between bypass connections.  
Pipe drain, with ball valve, to nearest equipment drain. 

F. Install diaphragm-type compression tanks on floor as indicated.  Vent and purge air from 
hydronic system, charge tank with proper air charge to suit system design requirements. 

G. Install temperature control valves, separable wells, flow devices, and other pipe line 
mounted devices. Coordinate type valve with Utah Controls. 

3.7 FIELD QUALITY CONTROL 

A. Preparation for testing:  Prepare hydronic piping in accordance with ASME B 31.9 and as 
follows: 
1. Leave joints including welds uninsulated and exposed for examination during the 

test. 
2. Provide temporary restraints for expansion joints which cannot sustain the 

reactions due to test pressure.  If temporary restraints are not practical, isolate 
expansion joints from testing. 

3. Flush system with clean water.  Clean strainers. 
4. Isolate equipment that is not to be subjected to the test pressure from the piping.  

If a valve is used to isolate the equipment, its closure shall be capable of sealing 
against the test pressure without damage to the valve.  Flanged joints at which 
blinds are inserted to isolate equipment need not be tested. 

5. Install relief valve set at a pressure no more than 1/3 higher than the test pressure, 
to protect against damage by expansion of liquid or other source of overpressure 
during the test. 

B. Testing:  Test hydronic piping as follows: 
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1. Use ambient temperature water as the testing medium, except where there is a 
risk of damage due to freezing.  Another liquid may be used if it is safe for 
workmen and compatible with the piping system components. 

2. Use vents installed at high points in the system to release trapped air while filling 
the system.  Use drains installed at low points for complete removal of the that 
liquid. 

3. Examine system to see that equipment and parts that cannot withstand test 
pressures are properly isolated.  Examine test equipment to ensure that it is tight 
and that low pressure filling lines are disconnected. 

4. Subject piping system to a hydrostatic test pressure which at every point in the 
system is not less than 1.5 times the design pressure.  The test pressure shall not 
exceed the maximum pressure for any vessel, pump, valve, or other component 
in the system under test.  Make a check to verify that the stress due to pressure at 
the bottom of vertical runs does not exceed either 90 percent of specified 
minimum yield strength, or 1.7 times the "SE" value in Appendix A of ASME 
B31.9, Code For Pressure Piping, Building Services Piping. 

5. After the hydrostatic test pressure has been applied for at least 30 minutes, 
examine piping, joints, and connections for leakage.  Eliminate leaks by 
tightening, repairing, or replacing components as appropriate, and repeat 
hydrostatic test until there are no leaks. 

3.8 ADJUSTING AND CLEANING 

A. Clean and flush hydronic piping systems.  Remove, clean, and replace strainer screens.  
After cleaning and flushing hydronic piping system, but before balancing, remove 
disposable fine mesh strainers in pump suction diffusers. 

B. Mark calibrated name plates of pump discharge valves after hydronic system balancing 
has been completed, to permanently indicate final balanced position. 

C. Chemical Treatment:  Provide a water analysis prepared by the chemical treatment 
supplier to determine the type and level of chemicals required for prevention of scale and 
corrosion.  Perform initial treatment after completion of system testing. 

3.9 COMMISSIONING 

A. Fill system and perform initial chemical treatment. 

B. Check expansion tanks to determine that they are not air bound and that the system is 
completely full of water. 

C. Before operating the system perform these steps: 
1. Open valves to full open position.  Close coil bypass valves. 
2. Remove and clean strainers. 
3. Check pump for proper direction of rotation and correct improper wiring. 
4. Set automatic fill valves for required system pressure. 
5. Check air vents at high points of systems and determine if all are installed and 

operating freely (automatic type) or to bleed air completely (manual type). 
6. Set temperature controls so all coils are calling for full flow. 
7. Check operation of automatic bypass valves. 
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8. Check and set operating temperatures of boilers, chillers, and cooling towers to 
design requirements. 

9. Lubricate motors and bearings. 
 

END OF SECTION 15181 
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SECTION 15185 - HYDRONIC PUMPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Requirements of the following Division 15 Sections apply to this section: 
1. "Basic Mechanical Requirements." 
2. "Basic Mechanical Materials and Methods." 

1.2 SUMMARY 

A. This Section includes the following types of HVAC pumps: 
1. Inline circulators. 
2. Base-mounted, close-coupled, end-suction pumps. 

B. Related Sections: The following sections contain requirements that relate to this section: 
1. Division 3 Section "Concrete Work" and Division 15 for specifications on 

concrete and reinforcing materials and concrete placing requirements for 
equipment pads. 

2. Division 15 Section "Meters and Gages" for temperature and pressure gages and 
connectors. 

3. Division 15 Section "Mechanical Vibration and Seismic Controls" for inertia 
pads, isolation pads, spring supports, and spring hangers. 

4. Division 15 Section "Plumbing Pumps" for potable water boosters, circulators, 
hot water recirculators, sump pumps, and sewage ejectors. 

5. Division 15 Section "Feedwater Equipment" for boiler feedwater pumps and 
accessories. 

6. Division 15 Section "Automatic Temperature Controls" for interlock wiring 
between pumps, and between pumps and field installed control devices. 

7. Division 16 Section "Electrical Connections for Equipment" for power supply 
wiring including field-installed disconnects and required electrical devices. 

8. Division 16 Section "Motor Control Centers" for field-installed alternating 
current motor controllers. 

9. Division 15 Section "Motors." 

1.3 SUBMITTALS 

A. General: Submit the following in accordance with Conditions of Contract and Division 1 
Specification Sections. 

B. Product data including certified performance curves of selected models indicating 
selected pump's operating point, weights (shipping, installed, and operating), furnished 
specialties, and accessories. 
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C. Shop drawings showing layout and connections for HVAC pumps.  Include setting 
drawings with templates, and directions for installation of foundation bolts and other 
anchorages. 

D. Wiring diagrams detailing wiring for power, signal, and control systems, differentiating 
between manufacturer-installed wiring and field-installed wiring. 

E. Maintenance data for HVAC pumps for inclusion in Operating and Maintenance Manual. 

1.4 QUALITY ASSURANCE 

A. Hydraulic Institute Compliance: Design, manufacture, and install HVAC pumps in 
accordance with "Hydraulic Institute Standards." 

B. National Electrical Code Compliance: Provide components complying with NFPA 70 
"National Electrical Code." 

C. UL Compliance: Provide HVAC pumps which are listed and labeled by UL, and comply 
with UL Standard 778 "Motor Operated Water Pumps." 

D. NEMA Compliance: Provide electric motors and components that are listed and labeled 
NEMA. 

E. Single Source Responsibility: Obtain HVAC pumps from a single manufacturer. 

F. Design Criteria: The Drawings indicate sizes, profiles, connections, and dimensional 
requirements of HVAC pumps, and are based on the specific manufacturer types and 
models indicated.  Pumps having equal performance characteristics by other 
manufacturers may be considered, provided deviations in dimensions and profiles and 
efficiencies do not change the design concept or intended performance as judged by the 
Architect. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store pumps in a dry location. 

B. Retain shipping flange protective covers and protective coatings during storage. 

C. Protect bearings and couplings against damage from sand, grit, and other foreign matter. 

D. For storage times greater than 5 days, dry internal parts with hot air or a vacuum-
producing device to avoid rusting internal parts.  Upon drying, coat internal parts with a 
protective liquid, such as light oil, kerosene, or antifreeze.  Dismantle bearings and 
couplings, dry and coat them with an acid-free heavy oil, and then tag and store in dry 
location. 

E. Comply with Manufacturer's rigging instructions for handling. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products: Subject to compliance with requirements, provide one of the following: 
 

1. Inline Circulators: 
a. "Series 1000," Armstrong Pumps, Inc. 
b. "Series 60," Bell & Gossett, ITT. 
c. "Series 1600," Taco. 

 
2. Base-Mounted, Close-Coupled, End-Suction Pumps: 

a. "Series 4280," Armstrong Pumps, Inc. 
b. "360 Series," Aurora Pumps. 
c. "Series 1531," Bell & Gossett ITT. 
d. “Uni-Pumps, Types G, GH, GL, K, KH, and KL,” Weinman, Mueller 

Pump. 
e. "Series CI," Taco. 

 

2.2 PUMPS, GENERAL 

A. Pumps and Circulators: Factory-assembled and factory-tested.  Fabricate casings to allow 
removal and replacement of impellers without necessity of disconnecting piping.  Type, 
sizes, and capacities shall be as indicated. 

B. Preparation for Shipping: After assembly and testing, clean flanges and exposed 
machined metal surfaces and treat with an anticorrosion compound.  Protect flanges, pipe 
openings, and nozzles. 

C. Motors: Conform to NEMA Standard MG-1, Part 31, definite purpose inverter-fed 
polyphase with type of enclosure and electrical characteristics as indicated; have built-in 
thermal-overload protection, and grease-lubricated ball bearings.  Select motors that are 
non-overloading within the full range of the pump performance curve. 

D. Efficiency: "Energy Efficient" motors shall have a minimum efficiency as indicated in 
accordance with IEEE Standard 112, Test Method B.  If efficiency is not specified, motor 
shall have a higher efficiency than the "average standard industry motors," in accordance 
with IEEE Standard 112, Test Method B. 
1. Motor Frame: NEMA Standard 48 or 54; use pump manufacturer's standard. 

E. Apply factory finish paint to assembled, tested units prior to shipping. 

2.3 INLINE CIRCULATORS 

A. General Description: Circulators shall be horizontal inline, centrifugal, separately-
coupled, single-stage, bronze-fitted, radially split case design, with mechanical seals, and 
rated for 125 psig working pressure and 225 deg F continuous water temperature. 

B. Casings Construction: Cast iron, with threaded companion flanges for piping connections 
smaller than 2-1/2 inches, and threaded gage tappings at inlet and outlet connections. 
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C. Impeller Construction: Statically and dynamically balanced, closed, overhung single-
suction, fabricated from cast bronze conforming to ASTM B 584 or Rolled Temper brass 
conforming to ASTM B 36, and keyed to shaft. 

D. Pump Shaft and Sleeve: Steel shaft, with copper sleeve.  Provide flinger on motor shaft 
between motor and seals to prevent liquid that leaks past pump seals from entering the 
motor bearings. 

E. Mechanical Seals: Carbon steel rotating ring, stainless steel spring, ceramic seat, and 
flexible bellows and gasket. 

F. Pump Shaft Bearings: Oil-lubricated, bronze journal and thrust bearings. 

G. Pump Couplings: Flexible, capable of absorbing torsional vibration and shaft 
misalignment. 

H. Motors: Resiliently mounted to the pump casing. 

2.4 BASE-MOUNTED, CLOSE-COUPLED, END-SUCTION PUMPS 

A. General Description: Pumps shall be base-mounted, centrifugal, close-coupled, end-
suction, single-stage, bronze-fitted, radially split case design, and rated for 175 psig 
working pressure and 225 deg F continuous water temperature. 

B. Casings Construction: Cast iron, with flanged piping connections, and threaded gage 
tappings at inlet and outlet flange connections. 

C. Impeller Construction: Statically and dynamically balanced, closed, overhung, single-
suction, fabricated from cast bronze conforming to ASTM B 584, keyed to shaft and 
secured by a locking capscrew. 

D. Wear Rings: Replaceable, bronze. 

E. Pump Shaft and Sleeve Bearings: Steel shaft, with bronze sleeve.  Provide flinger on 
motor shaft between motor and seals to prevent liquid that leaks past pump seals from 
entering the motor bearings. 

F. Seals: Mechanical seals consisting of flushed seals consisting of carbon steel rotating 
ring, stainless steel spring, ceramic seat, and flexible bellows and gasket. 

G. Seals: Stuffing box consisting of flushed, double seals have a minimum of 4 rings of 
graphite impregnated braided yarn with a bronze lantern ring between center 2 graphite 
rings, and having a bronze packing gland. 

H. Motor: Direct-mounted to the pump casing with supporting legs as an integral part of 
motor enclosure. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, equipment foundations, and conditions, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of HVAC pumps. 

B. Examine rough-in for piping systems to verify actual locations of piping connections 
prior to installation. 

C. Examine equipment foundations and inertia bases for suitable conditions where pumps 
are to be installed. 

D. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 EQUIPMENT BASES 

A. Construct concrete equipment pads as follows: 
1. Form concrete pads using framing lumber with form release compounds.  

Chamfer top edge and corners of pad. 
2. Install reinforcing bars, tied to frame, and place anchor bolts and sleeves using 

manufacturer's installation template. 
3. Place concrete and allow to cure before installation of pumps.  Use Portland 

Cement conforming to ASTM C150, 3,000 psi compressive strength, and normal 
weight aggregate. 

3.3 INSTALLATION 

A. General: Comply with the manufacturer's written installation and alignment instructions. 

B. Install pumps in locations and arranged to provide access for periodic maintenance, 
including removal of motors, impellers, couplings, and accessories. 

C. Install seismic restraint and vibration isolation specified in other Division 15 sections. 

D. Support pumps and piping separately so that the weight of the piping system does not rest 
on the pump. 

E. Suspend inline pumps using althread hanger rod and vibration isolation hangers of 
sufficient size to support the weight of the pump independent from the piping system. 

F. Set base-mounted pumps on concrete equipment base.  Disconnect coupling halves 
before setting.  Do not reconnect couplings until the alignment operations have been 
completed. 
1. Support pump base plate on galvanized unistrut base with seismic isolator pads.  

Install rectangular metal blocks and shims, or on metal wedges having a small 
taper, at points near the foundation bolts to provide a gap of 3/4 to 1-1/2 inches 
between the unistrut base and the foundation for grouting. 
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2. Adjust the supports until the shafts of the pump and driver are level.  Check the 
coupling faces and suction and discharge flanges of the pump to verify that they 
are level and plumb. 

3.4 ALIGNMENT 

A. Align pump and motor shafts and piping connections after setting on foundations, after 
grout has been set and foundations bolts have been tightened, and after piping 
connections have been made. 
1. Adjust alignment of pump and motor shafts for angular and parallel alignment by 

one of the two methods specified in the Hydraulic Institute "Centrifugal Pumps - 
Instructions for Installation, Operation and Maintenance." 

B. After alignment is correct, tighten the foundation bolts evenly, but not too firmly.  Fill the 
base plate completely with nonshrink, nonmetallic grout, with metal blocks and shims or 
wedges in place.  After grout has cured, fully tighten foundation bolts. 
1. Alignment tolerances shall meet manufacturers recommendations. 

3.5 CONNECTIONS 

A. General: Install valves that are same size as the piping connecting the pump. 

B. Install suction and discharge pipe sizes equal to or greater than the diameter of the pump 
nozzles. 

C. Install a nonslam check valve and shut-off valve on the discharge side of inline pumps. 

D. Install a triple-duty valve and shut-off valve on the discharge side of base-mounted, end-
suction pumps. 

E. Install a shut-off valve and strainer on the suction side of inline pumps. 

F. Install a pump suction diffuser and shut-off valve on the suction side of base-mounted, 
end-suction pumps. 

G. Install flexible connectors on the suction and discharge side of each base-mounted pump.  
Install flexible connectors between the pump casing and the discharge valves, and 
upstream from the pump suction diffuser. 

H. Install pressure gages on the suction and discharge of each pump at the integral pressure 
gage tappings provided. 

I. Electrical wiring and connections are specified in Division 16 sections. 

J. Control wiring and connections are specified in other Division 15 sections. 

3.6 FIELD QUALITY CONTROL 

A. Check suction lines connections for tightness to avoid drawing air into the pump. 
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3.7 COMMISSIONING 

A. Final Checks Before Start-Up: Perform the following preventative maintenance 
operations and checks before start-up: 
1. Lubricate oil-lubricated bearings. 
2. Remove grease-lubricated bearing covers and flush the bearings with kerosene 

and thoroughly clean.  Fill with new lubricant in accordance with the 
manufacturer's recommendations. 

3. Disconnect coupling and check motor for proper rotation.  Rotation shall match 
direction of rotation marked on pump casing. 

4. Check that pump is free to rotate by hand.  For pumps handling hot liquids, pump 
shall be free to rotate with the pump hot and cold.  If the pump is bound or even 
drags slightly, do not operate the pump until the cause of the trouble is 
determined and corrected. 

B. Starting procedure for pumps with shutoff power not exceeding the safe motor power: 
1. Prime the pump, opening the suction valve, closing the drains, and prepare the 

pump for operation. 
2. Open the valve in the cooling water supply to the bearings, where applicable. 
3. Open the cooling water supply valve if the stuffing boxes are water-cooled. 
4. Open the sealing liquid supply valve if the pump is so fitted. 
5. Open the warm-up valve of a pump handling hot liquids if the pump is not 

normally kept at operating temperature. 
6. Open the recirculating line valve if the pump should not be operated against dead 

shutoff. 
7. Start the motor. 
8. Open the discharge valve slowly. 
9. Observe the leakage from the stuffing boxes and adjust the sealing liquid valve 

for proper flow to ensure the lubrication of the packing.  Do not tighten the gland 
immediately, but let the packing run in before reducing the leakage through the 
stuffing boxes. 

10. Check the general mechanical operation of the pump and motor. 
11. Close the recirculating line valve once there is sufficient flow through the pump 

to prevent overheating. 

C. If the pump is to be started against a closed check valve with the discharge gate valve 
open, the steps are the same, except that the discharge gate valve is opened some time 
before the motor is started. 

D. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for detailed 
requirements for testing, adjusting, and balancing hydronic systems. 

 

END OF SECTION 15185 
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SECTION 15188 - WATER TREATMENT SYSTEM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specification sections, apply to work of this section. 

B. General:  The Chemical water treatment system to be provided under these plans and 
specifications shall be a complete system and shall be supplied by ClearWater Industries, 
Power Engineering Co., Betz, Columbia/Garratt Callahan, West Inc. or Alpine Technical 
Services.  The chemical supplier shall supply field supervision for the pre-start-up, 
flushing and cleaning of all equipment, field supervision for the installation of feeders 
and equipment.  The Contractor shall install or arrange to have installed, all required 
chemical feeding equipment, including blow down and bleed off systems and all 
necessary piping, valves, fittings, controls, control wiring, motors and starters. 

1.2 SUBMITTALS 

A. Technical Data:  Submit Shop Drawings and Product Data for the following Items in 
accordance with the General Conditions of the Contract: 
1. Water Treatment Materials and Equipment. 
2. Control Diagrams. 
3. Chemicals and quantity provided. 

B. Operating Instructions and Maintenance Data:  Submit printed Operating Instructions and 
Maintenance Data for the following items:  
1. All Water Treatment Equipment and Procedures. 
2. Water Treatment Program Control Chart. 

1.3 MAINTENANCE SERVICE 

A. Provide the services of a fully qualified Field Engineer and laboratory and technical 
assistance from a fully qualified laboratory staff for one-year warranty period.  Services 
and assistance shall include the following: 
1. A two-hour training course for the Owner’s operating personnel instructing them 

clearly and fully on the installation, care, maintenance, testing, and operation of 
the water treatment systems.  The Division 15 Contractor at the startup of the 
system shall arrange the training course. 

2. A technical service visit to the jobsite, as required by this section, of the 
installation to perform field inspections and to make water analysis on site, both 
of such complexity as to evaluate the water systems operations.  The Field 
Engineer shall detail findings with the proper personnel in writing on proper 
practices, chemical treating requirements, and any corrective actions needed to 
protect the water systems from scale, corrosion, and fouling.  Two copies of the 
field service report shall be forwarded after each visit to the Owner and the 
Division 15 Contractor. 
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3. Be on call at no additional cost increase to the Contract Sum to make on-site 
inspections of equipment during scheduled or emergency outages in order to 
properly evaluate the success of the water treatment program, and to make 
recommendations in writing based upon these inspections. 

4. Service calls to be effected as follows: 
a. Closed Water Systems: Control corrosion. 

5. Service calls to be made at the following intervals while the equipment is 
operating: 
a. Closed water system (s): 6 months 

PART 2 - EXECUTION 

2.1 HEATING HOT WATER SYSTEMS 

A. Chemicals: 
1. Liquid alkaline dispersant cleaner to remove oil and foreign matter from the 

system prior to startup. 
2. Non-chromate borate nitrite corrosion inhibitor. 

B. Cleaning: 
1. Cleaning shall be performed by the Contractor under the supervision of the 

chemical supplier at the time of start-up.  The system shall be filled with water 
and checked for leakage and debris.  Add the proper dosage of liquid alkaline 
cleaner and circulate for 48 hours at the required temperature.  Drain and flush 
piping.  Clean the strainers.  Flush the system until the pH is no more than eight 
(8.0). 

2. Clean all strainers at the conclusion of the system cleaning. 
3. Cleaning report forwarded to the Division 15 Contractor and Engineer. 

C. Control: 
1. A Nitrite Test kit shall be provided for checking and maintain the proper 

inhibitor level in the system. 

END OF SECTION 15188 
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SECTION 15194 - FUEL GAS PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes piping, specialties, and accessories for natural gas systems within 
the building and to the gas meters. 

B. This Section includes piping, specialties, and accessories for natural gas systems within 
the building and to a point indicated. 

C. Approximate values of natural gas that will be supplied for these systems are the 
following: 
1. Heating Value:  1000 Btu/cu. ft. 
2. Specific Gravity:  0.6. 
3. Service Line Pressure:  15 to 20 psig. 

D. Related Sections:  The following Sections contain requirements that relate to this Section: 
1. Division 15 Section "Basic Mechanical Materials and Methods" for piping 

joining materials, joint construction, basic installation requirements, and labeling 
and identifying requirements. 

2. Division 15 Section "Meters and Gages" for pressure gages and fittings. 

E. Products installed but not furnished under this Section include gas meters and yard line 
which will be provided and installed by the utility company.  Cost for gas yard line and 
meter shall be by the Contractor. 

1.3 DEFINITIONS 

A. Low-Pressure Natural Gas Piping System:  Operating at pressure of 0.5 psig or less. 

B. Medium-Pressure Natural Gas Piping System:  Operating at pressure greater than 0.5 
psig, but not greater than 2 psig. 

C. High-Pressure Natural Gas Piping System:  Operating at pressure greater than 2 psig, but 
not greater than 5 psig. 

D. Natural Gas Service:  Operating at pressure indicated. 

E. Gas Main or Distribution Main:  Piping to convey gas to individual gas services or other 
gas mains. 
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F. Gas Service:  Pipe from the gas main or other source to gas point of delivery for the 
building being served.  Piping includes gas service piping, gas valve, service pressure 
regulator, meter bar or meter support, and gas meter. 

G. Gas Delivery Point:  Outlet of gas meter or service pressure regulator, or when no gas 
meter is provided, the gas service valve. 

H. Gas Piping System:  Pipe within the building that conveys gas from point of delivery to 
points of usage.  Piping includes dielectric fitting and gas valve immediately downstream 
from point of delivery. 

1.4 SYSTEM PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure Ratings:  Except where otherwise indicated, the following 
are minimum pressure requirements. 
1. Low-Pressure Natural Gas Piping Systems:  2 psig. 
2. Medium-Pressure Natural Gas Piping Systems:  10 psig. 
3. High-Pressure Natural Gas Piping Systems:  20 psig. 
4. Natural Gas Service:  100 psig. 

1.5 SUBMITTALS 

A. General:  Submit the following according to Conditions of Contract and Division 1 
Specification Sections. 

B. Product data for each type of natural gas specialty and special-duty valve.  Include 
pressure rating in psig, rated capacity in cu. ft. per hour (CFH), and settings of selected 
models. 

C. Maintenance data for natural gas specialties and special- duty valves for inclusion in 
Operating and Maintenance Manuals specified in Division 1 Section "Project Closeout." 

D. Test reports specified in "Field Quality Control" Article in Part 3. 

1.6 COORDINATION DRAWINGS 

A. Coordination drawings for natural gas piping systems, including required clearances and 
relationship to other services that serve the same work areas.  Do not submit but retain at 
the job site for coordination. 

1.7 QUALITY ASSURANCE 

A. Comply with NFPA 54 "National Fuel Gas Code" for gas piping materials and 
components; installations; and inspection, testing, and purging. 

B. Comply with NFPA 70 "National Electrical Code" for electrical connections between 
wiring and electrically operated control devices. 

C. Provide listing/approval stamp, label, or other marking on equipment made to specified 
standards. 
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D. Listing and Labeling:  Provide equipment and accessories that are listed and labeled. 
1. Terms "Listed" and "Labeled":  As defined in the National Electrical Code, 

Article 100. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids:  Remove and legally dispose of liquids from drips in 
existing gas piping.  Handle cautiously to avoid spillage and ignition.  Notify the gas 
supplier.  Handle flammable liquids used by the Installer with proper precautions, and do 
not leave on the premises from end of one day to beginning of next day. 

1.9 SEQUENCING AND SCHEDULING 

A. Notification of Interruption of Service:  Notify each affected user when gas supply will 
be turned off. 

B. Work Interruptions:  Leave gas systems in a safe condition when interruptions in work 
occur while repairs or alterations are being made to existing gas piping systems. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Gas Pressure Regulators: 

a. American Meter Co. 
b. Equimeter, Inc., A BTR Co. 
c. Fisher Controls. 
d. Gas Energy, Inc., Subsid., Brooklyn Union Gas. 
e. Jordan Valve Div., Richards Industries, Inc. 
f. Lancaster by National Meter Parts, Inc. 
g. Maxitrol Co. 
h. Rockwell, International. 
i. Schlumberger Industries, Gas Div. 

 
2. Gas Valves, 2 Inches and Smaller: 

a. Homestead by Olson Technologies, Inc. 
b. Lancaster by National Meter Parts, Inc. 
c. Lunkenheimer Co. 
d. A.Y. McDonald Mfg. Co. 
e. Milliken Valve Co., Inc. 
f. Mueller Co., A Grinnell Co. 
g. Mueller Steam Specialty Div., Core Industries, Inc. 
h. Nordstrum Valves, Inc. 
i. Resun by J.M. Huber Corp., Equipment Div. 
j. Rockford-Eclipse Div., Eclipse, Inc. 
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3. Gas Valves, 2-1/2 Inches and Larger: 
a. Homestead by Olson Technologies, Inc. 
b. Milliken Valve Co., Inc. 
c. Mueller Steam Specialty Div., Core Industries, Inc. 
d. Nordstrum Valves, Inc. 
e. Resun by J.M. Huber Corp. 
f. Xomox Corp. 

 

2.2 PIPES AND TUBES 

A. General:  Refer to "Pipe Applications" Article in Part 3 for identification of systems 
where the following materials are used. 

B. Steel Pipe:  ASTM A 53, Type E, Electric-Resistance Welded or Type S, Seamless, 
Grade B, Schedule 40, black. 

2.3 PIPE AND TUBE FITTINGS 

A. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern, with 
threads conforming to ASME B1.20.1. 

B. Unions:  ASME B16.39, Class 150, black malleable iron; female pattern; brass-to-iron 
seat; ground joint. 

C. Cast-Iron Fittings:  ASME B16.1, Classes 125 and 250. 

D. Steel Fittings:  ASME B16.9, wrought steel, butt-welding type; and ASME B16.11, 
forged steel. 

E. Transition Fittings:  Type, material, and end connections to match piping being joined. 

2.4 JOINING MATERIALS 

A. Common Joining Materials:  Refer to Division 15 Section "Basic Mechanical Materials 
and Methods" for joining materials not included in this Section. 

B. Joint Compound and Tape:  Suitable for natural gas. 

C. Gasket Material:  Thickness, material, and type suitable for natural gas. 

2.5 VALVES 

A. Manual Valves:  Conform to standards listed, or where appropriate, valves according to 
ANSI Z21.15 and ANSI Z21.15a. 

B. Gas Valves, 2 Inches and Smaller:  ASME B16.33, 150 psi WOG, bronze body, bronze 
plug, straightaway pattern, square head, tapered-plug type, with threaded ends. 
1. Option:  Include locking (tamperproof) feature. 
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C. Gas Valves, 2-1/2 Inches and Larger:  MSS SP-78, Class 125 or 175 WOG, lubricated 
plug type, semisteel body, wrench operated, with flanged ends. 

2.6 PIPING SPECIALTIES 

A. Gas Pressure Regulators:  ANSI Z21.18 or ANSI Z21.18a, single stage, steel jacketed, 
corrosion-resistant pressure regulators.  Include atmospheric vent, elevation compensator, 
with threaded ends for 2 inches and smaller and flanged ends for 2-1/2 inches and larger.  
Regulator pressure ratings, inlet and outlet pressures, and flow volume in standard cubic 
feet per hour of natural gas at specific gravity are as indicated. 
1. Line Gas Pressure Regulators:  Inlet pressure rating not less than system 

pressure. 
2. Appliance Gas Pressure Regulators:  Inlet pressure rating not less than system 

pressure, with capacity and pressure setting matching appliance. 
3. Gas Pressure Regulator Vents:  Factory- or field-installed corrosion-resistant 

screen in opening when not connected to vent piping. 

B. Flexible Connectors:  ANSI Z21.24 or ANSI Z21.24a, copper alloy. 

C. Strainers:  Y pattern, full size of connecting piping.  Include Type 304 stainless-steel 
screens with 3/64-inch perforations except where other screens are indicated. 
1. Pressure Rating:  125 psig minimum steam or 175 psig WOG working pressure 

except where otherwise indicated. 
2. Sizes 2 Inches and Smaller:  Bronze body, with female threaded ends. 
3. Sizes 2-1/2 Inches and Larger:  Cast-iron body, with flanged ends. 
4. Screwed screen retainer with centered blowdown and pipe plug. 

2.7 PROTECTIVE COATING 

A. Furnish pipe and fittings with factory-applied, corrosion-resistant polyethylene coating 
for use in corrosive atmosphere.  Coating properties include: 
1. Applied to pipe and fittings treated with a compatible primer prior to application 

of tape. 
2. Overall Thickness:  20 mils, synthetic adhesive. 
3. Water Vapor Transmission Rate:  Maximum 0.10 gallon per 100 square inches. 
4. Water Absorption:  0.02 percent maximum. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Precautions:  Close equipment shutoff valves before turning off gas to the premises or 
section of piping.  Perform leakage test as specified in "Field Quality Control" Article to 
determine that all equipment is turned off in the piping section to be affected. 

B. Comply with NFPA 54 "Prevention of Accidental Ignition." 
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3.2 PIPE APPLICATIONS 

A. General:  Flanges, unions, transition and special fittings, and valves with pressure ratings 
same or higher than system pressure rating may be used in applications below, except 
where specified otherwise. 

B. Low-Pressure Natural Gas Systems, above Ground within Building:  Use the following: 
1. All gas piping shall be steel pipe, butt-welding fittings, and welded joints. 

C. Medium-Pressure Natural Gas Systems, above Ground within Building:  Use steel pipe, 
butt-welding fittings, and welded joints. 

D. Natural Gas Systems, Buried within Building:  Use steel pipe, butt-welding fittings, and 
welded joints.  Encase gas carrier piping in containment conduits. 

3.3 VALVE APPLICATIONS 

A. Use low-pressure gas stops, tapered plug or ball type, for shutoff to appliances with 2-
inch or smaller low-pressure gas supply. 

B. Use gas valves for shutoff to appliances. 

C. Use gas valves of sizes indicated for gas service piping, mains, and where indicated. 

3.4 JOINT CONSTRUCTION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping 
joint construction. 

B. Use materials suitable for natural gas service.  

C. All piping shall be welded except for equipment and terminal connections which shall be 
threaded for 2" and smaller and flanged for 2-1/2" and larger. 

3.5 PIPING INSTALLATIONS 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping 
installation requirements. 

B. Concealed Locations:  Except as specified below, install concealed gas piping in an air-
tight conduit constructed of Schedule 40 seamless black steel with welded joints.  Vent 
conduit to the outside and terminate with a screened vent cap. 
1. Above-Ceiling Locations:  Gas piping may be installed in accessible above-

ceiling spaces (subject to approval of the authority having jurisdiction), whether 
or not such spaces are used as a plenum.  Do not locate valves in such spaces. 

2. In Partitions:  Do not install concealed piping in solid partitions.  Protect tubing 
against physical damage when it is installed inside partitions or hollow walls.  
This does not apply to tubing passing through partitions or walls. 
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3. In Walls:  Gas piping with welded joints and protective wrapping specified in 
"Protective Coating" Article in Part 2 may be installed in masonry walls (subject 
to approval of authority having jurisdiction). 

4. Prohibited Locations:  Do not install gas piping in or through circulating air 
ducts, clothes or trash chutes, chimneys or gas vents (flues), ventilating ducts, or 
dumbwaiter or elevator shafts.  This does not apply to accessible above-ceiling 
space specified above. 

C. Drips and Sediment Traps:  Install drips at points where condensate may collect.  Include 
outlets of gas meters.  Locate where readily accessible to permit cleaning and emptying.  
Do not install where condensate would be subject to freezing. 
1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or 

capped.  Use minimum-length nipple of 3 pipe diameters, but not less than 3 
inches long, and same size as connected pipe.  Install with space between bottom 
of drip and floor for removal of plug or cap. 

D. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below 
grade or floors, and in floor channels, except where indicated to be exposed to view. 

E. Install gas piping at a uniform grade of 1/4 inch in 15 feet, upward toward risers.  Install 
piping upward from service risers to meters, service regulator when meter is not 
provided, and equipment. 

F. Make reductions in pipe sizes using eccentric reducer fittings installed with the level side 
down. 

G. Connect branch piping from top or side of horizontal piping. 

H. Install unions in pipes 2 inches and smaller, adjacent to each valve, at final connection to 
each piece of equipment, and elsewhere as indicated.  Unions are not required on flanged 
devices. 

I. Install dielectric fittings (unions and flanges) with 1 ferrous and 1 brass or bronze-end 
connections, separated by insulating material, where piping of dissimilar metals are 
joined. 

J. Install dielectric fittings (unions and flanges) with 2 ferrous end connections, separated 
by insulating material, at outlet from gas meter and, where indicated, for ferrous piping. 

K. Install flanges on valves, specialties, and equipment having 2-1/2-inch and larger 
connections. 

L. Install strainers on the supply side of each control valve, gas pressure regulator, solenoid 
valve, and elsewhere as indicated. 

M. Anchor piping to ensure proper direction of piping expansion and contraction.  Install 
expansion joints, expansion loops, and pipe guides as indicated. 
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N. Install vent piping for gas pressure regulators and gas trains, extend outside building, and 
vent to atmosphere.  Terminate vents with turned-down, reducing elbow fittings with 
corrosion-resistant insect screens in large end. 

O. Install containment conduits for buried gas piping within building in gas-tight conduits 
extending 4 inches minimum outside building and vented to atmosphere.  Terminate 
vents with turned-down, reducing elbow fittings with corrosion-resistant insect screens in 
large end.  Prepare and paint outside of conduits with coal tar epoxy-polyamide paint 
according to SSPC Paint 16. 

P. Install underground plastic gas distribution piping according to ASTM D 2774. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Refer to Division 15 Section “Hangers and Supports” for hanger and support devices. 

B. Install hangers for horizontal piping with following maximum spacing and minimum rod 
sizes: 

 
 Steel Copper 
 Pipe Max. Tube Max. Min. Rod 
Nominal Pipe Size Span Span Diameter 
(Inches)            (Feet)    (Feet)     (Inches)      
 
 
3/8 - 4 3/8 
1/2 6 6 3/8 
5/8 - 6 3/8 
3/4 8 7 3/8 
7/8 - 7 3/8 
1 8 8 3/8 
1-1/4 9 9 3/8 
1-1/2 to 2 10 10 3/8 
2-1/2 to 3-1/2 10 10 1/2 
4 - 10 1/2 
4 and Larger 10 - 5/8 

 
1. Support vertical steel pipe and copper tube at each floor. 

3.7 VALVE INSTALLATION 

A. Install valves in accessible locations, protected from physical damage.  Tag valves with a 
metal tag attached with a metal chain indicating the piping systems supplied. 

B. Install a gas valve upstream of each gas pressure regulator.  Where two gas pressure 
regulators are installed in series in a single gas line, a manual valve is not required at the 
second regulator. 
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C. Install pressure-relief or pressure-limiting devices so they can be readily operated to 
determine if valve is free; test to determine pressure at which they will operate; and 
examine for leakage when in closed position. 

3.8 CONNECTIONS 

A. Install gas piping next to gas-utilizing equipment and appliances to allow servicing and 
maintenance. 

B. Connect gas piping to gas-utilizing equipment and appliances with shutoff valves and 
unions.  Make connections downstream of valves and unions, with flexible connectors 
where indicated. 

C. Electrical Connections:  Wiring is specified in Division 16. 

D. Laboratory gas cocks are specified with plumbing fixtures. 

3.9 TERMINAL EQUIPMENT CONNECTIONS 

A. Install a gas valve upstream and within 6 feet of each gas-utilizing appliance.  Install a 
union or flanged connection downstream from the valve to permit removal of controls. 

B. Sediment Traps:  Install tee fittings forming drips, as close as practical to gas appliance 
inlets.  Cap or plug bottom outlet. 

3.10 FIELD QUALITY CONTROL 

A. Inspect, test, and purge natural gas systems according to NFPA 54, Part 4 "Gas Piping 
Inspection, Testing, and Purging" and local gas utility requirements. 

B. Repair leaks and defects with new materials, and retest system until satisfactory results 
are obtained. 

C. Report test results promptly and in writing to the Architect and the authority having 
jurisdiction. 

D. Verify capacities and pressure ratings of gas meters, regulators, valves, and specialties. 

E. Verify correct pressure settings for pressure regulators. 

F. Verify that specified piping tests are complete. 

3.11 ADJUSTING 

A. Adjust controls and safety devices.  Replace damaged and malfunctioning controls and 
safety devices. 

 

END OF SECTION 15194 
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SECTION 15430 - PLUMBING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes plumbing specialties for water distribution systems. 

B. Related Sections:  The following sections contain requirements that relate to this Section: 
1. Division 15 Section "Basic Mechanical Materials and Methods" for piping-

joining materials, joint construction, basic installation requirements, and labeling 
and identifying requirements. 

2. Division 15 Section "Valves" for ball, butterfly, globe, and check valves. 
3. Division 15 Section "Meters and Gages" for thermometers, pressure gages, and 

fittings. 
4. Division 15 Section "Plumbing Piping" for piping and connections. 

1.3 SUBMITTALS 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specification Sections. 

B. Submit product data including rated capacities of selected models and weights (shipping, 
installation, and operation).  Indicate materials, finishes, dimensions, required clearances, 
and methods of assembly of components; and piping and wiring connections for the 
following plumbing specialty products: 
1. Water meters. 
2. Backflow preventers. 

C. Maintenance data for inclusion in Operating and Maintenance manuals as specified in 
Division 1 Section "Contract Closeout" for the following: 
1. Water meters. 
2. Backflow preventers. 

1.4 QUALITY ASSURANCE 

A. Listing and Labeling:  Provide equipment that is listed and labeled. 
1. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing 

Laboratory" (NRTL) as defined in OSHA Regulation 1910.7. 
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1.5 EXTRA MATERIALS 

A. Deliver extra materials to Owner.  Furnish extra materials matching products installed as 
described below.  Package them with protective covering for storage and identify with 
labels clearly describing contents. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Water Meters: 

a. Badger Meter, Inc. 
b. Carlon Meter Co., Inc. 
c. Hays Div., Romac Industries. 
d. Hersey Products, Inc., Grinnell Corp. 
e. Kent Meters, Inc. 
f. Neptune Water Div., Schlumberger Industries, Inc. 
g. Precision Meters, Inc. 
h. Rockwell International. 
i. Sensus Technologies, Inc., A BTR Co. 
j. Sparling Instruments, Inc. 
k. Water Specialties Corp. 

 
2. Backflow Preventers: 

a. Ames Co., Inc. 
b. Cash by A.W. Cash Valve Mfg. Corp. 
c. Cla-Val Co. 
d. Conbraco Industries, Inc. 
e. Febco. 
f. Hersey Products, Inc., Grinnell Corp. 
g. Sparco, Inc. 
h. Watts Regulator Co. 
i. Wilkins Regulator Div., Zurn Industries, Inc. 

 

2.2 WATER METERS 

A. General:  Register in gallons, except where registration in cubic feet is indicated. 

B. Water Meters:  AWWA C700, displacement (disc) type, with bronze main case. 

2.3 BACKFLOW PREVENTERS 

A. General:  ASSE Standard, backflow preventers, of size indicated for maximum flow rate 
indicated and maximum pressure loss indicated. 
1. Working Pressure:  150 psig minimum except where indicated otherwise. 
2. 2 Inches and Smaller:  Bronze body with threaded ends. 
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3. Interior Components:  Corrosion-resistant materials. 
4. Exterior Finish:  Polished chrome plate when used in chrome-plated piping 

system. 
5. Strainer on inlet, where strainer is indicated. 

B. Reduced-Pressure-Principle Backflow Preventer:  ASSE 1013, consisting of ball valves 
on inlet and outlet and strainer on inlet.  Include test cocks and pressure-differential relief 
valve having ASME A112.1.2 air-gap fitting located between 2 positive-seating check 
valves for continuous pressure application. 
1. Pressure Loss:  12 psig maximum, through middle 1/3 of flow range. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF WATER METER 

A. Install water meter according to manufacturer's written installation instructions and 
requirements. 

3.2 PIPING SPECIALTY INSTALLATION 

A. Install backflow preventers of type, size, and capacity indicated, at each water supply 
connection to mechanical equipment and systems, and to other equipment and systems as 
indicated.  Comply with plumbing code and authority having jurisdiction.  Locate in 
same room as equipment being connected or as shown on drawings.  Install air-gap fitting 
on units having atmospheric vent connection and pipe relief outlet drain to nearest floor 
drain.  Do not install bypass around backflow preventer. 
1. After installation, the backflow prevention devices shall be tested as required by 

the Plumbing Code with Amendments to show proper operation.  The testing 
shall be accomplished by a Certified Backflow Assembly Tester.  A copy of the 
test certificates shall be included in the Operation and Maintenance Manuals. 

3.3 COMMISSIONING 

A. Preparation:  Perform the following checks before start-up: 
1. Systems tests are complete. 
2. Damaged and defective specialties and accessories have been replaced or 

repaired. 
3. There is clear space for servicing of specialties. 

3.4 ADJUSTING 

A. Adjust operation and correct deficiencies discovered during commissioning. 

3.5 DEMONSTRATION 

A. Train Owner's maintenance personnel on procedures related to startup and servicing of 
interceptors. 

 

END OF SECTION 15430 
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SECTION 15513 - CONDENSING BOILERS 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 
 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 
 
 
1.2  SUMMARY 
 
 A. This Section includes high-efficiency boilers for heating hot water. 
 
 B. Related Sections include the following: 

  1. Division 15 Section "Chemical Water Treatment" for feedwater treatment and 
connections. 

  2. Division 15 Sections for control wiring for automatic temperature control. 
 
 
1.3  SUBMITTALS 
 
 A. Product Data:  Include rated capacities; shipping, installed, and operating weights; furnished 

specialties; and accessories for each model indicated. 
 
 B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, required clearances, 

method of field assembly, components, and location and size of each field connection. 
 

  1. Wiring Diagrams:  Detail wiring for power, signal, and control systems and 
differentiate between manufacturer-installed and field-installed wiring. 

 
 C. Source Quality Control Tests and Inspection Reports:  Indicate and interpret test results for 

compliance with performance requirements before shipping. 
 
 D. AGA design certificates, for information. 
 
 E. Maintenance Data:  Include in the maintenance manuals specified in Division 1.  Include 

parts list, maintenance guide, and wiring diagrams for each boiler. 
 
1.4  QUALITY ASSURANCE 
 
 A. Listing and Labeling:  Provide electrically operated components specified in this Section 

that are listed and labeled. 
 

  1. The Terms "Listed" and "Labeled":  As defined in NFPA 70, Article 100. 
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  2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing 
Laboratory" as defined in OSHA Regulation 1910.7. 

 
 B. AGA Compliance:  Design certified by AGA; tests and ratings according to AGA 

requirements. 
 
 C. ASME Compliance:  Fabricate and label boilers to comply with the ASME Boiler and 

Pressure Vessel Code:  Section VIII, "Pressure Vessels," Division 1. 
 
 D. Comply with NFPA 70 for electrical components and installation. 
 
 
1.5  COORDINATION 
 
 A. Coordinate size and location of concrete bases.  Concrete, reinforcement, and formwork 

requirements are specified in Division 3 Section "Cast-in-Place Concrete." 
 
 
1.6  WARRANTY 
 
 A. General Warranty:  The special warranty specified in this Article shall not deprive the 

Owner of other rights the Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties made by 
the Contractor under requirements of the Contract Documents. 

 
 B. Special Warranty:  Submit a written warranty, executed by the contractor for heat 

exchanger. 
 

  1. Warranty Period:  Manufacturer's standard, but not less than 5 years from date of 
Substantial Completion. 

 
 
PART 2 - PRODUCTS 
 
 
2.1  MANUFACTURERS 
 
 A. Manufacturers:  Subject to compliance with requirements, provide boilers by one of the 

following: 
 

  1. Sealed-Combustion Boilers: 
 
   a. AERCO International, Inc. 
   a. Amana Refrigeration, Inc. 
   b. GlowCore Corp. 
   c. Cleaver Brooks. 
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  2.2 PACKAGED UNITS 
 
 A. Description:  Factory-assembled and -tested modules include combustion-air inlet chamber, 

prepurge and postpurge blower assembly, air-gas fuel control valve, combustion chamber, 
heat exchanger, and exhaust; with insulated jacket around module and unit-mounted 
electrical control panel with operation sequence indicator lights. 

 
 B. Type:  Finned-tube, gas-fired, condensing-type hot-water boiler with capacities and 

accessories as scheduled. 
 
 C. Type:  Sealed-combustion, gas-fired, condensing-type hot-water boiler with capacities and 

accessories as scheduled. 
 
 D. Fuel:  Natural gas. 
 
 
2.3  CONTROLS 
 
 A. Controller:  Solid state, with pressure-sensing flame safeguard system, ignition transformer, 

spark plug, manual gas shutoff valve, system-pressure-controlled regulator, automatic 
redundant control valves, high-limit water temperature controller, ASME-approved safety-
relief valve, and temperature and pressure gage. 

 
 B. Operating Temperature Control:  Electric indoor/outdoor controller maintains boiler water 

temperature with outdoor temperature reset. 
 
 C. Operating Temperature Control:  Electronic-operating temperature controller maintains 

boiler water temperature, with electronic primary and outdoor sensors.  Reset ratio of 
outside-air temperature change to discharge control point change adjustable from 1:2 to 
100:1, with adjustable initial set point from 80 to 230 deg F (27 to 110 deg C).  Mounted in 
NEMA 250, Type 1, wall-mounted enclosure with full cover. 

 
 D. Alarm output signal to ATC system. 
 
 
2.4  ACCESSORIES 
 
 A. Include the following list of manufacturer's standard accessories: 
 

  1. Low-water cutoff and manual-reset high-limit control. 
  2. Vent terminal for side wall outlet. 

 
 
 
2.5  SOURCE QUALITY CONTROL 
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 A. Test and inspect boilers according to the ASME Boiler and Pressure Vessel Code, 
Section IV for low-pressure boilers. 

 
 
PART 3 - EXECUTION 
 
 
3.1  EXAMINATION 
 
 A. Examine area to receive boiler for compliance with requirements for installation tolerances 

and other conditions affecting boiler performance.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

 
 
3.2  INSTALLATION 
 
 A. Install boilers level and plumb, according to manufacturer's written instructions and 

referenced standards. 
 
 B. Install gas-fired boilers according to NFPA 54. 
 
 C. Support boilers on 4-inch- (100-mm-) thick concrete base, 4 inches (100 mm) larger on 

each side than base of unit. 
 
 D. Assemble units and parts shipped loose or disassembled. 
 
 E. Install electrical devices furnished with boiler, but not specified to be factory mounted. 
 
 
3.3  CONNECTIONS 
 
 A. Connect gas piping full size to boiler gas-train inlet with union. 
 
 B. Connect air-intake and exhaust piping to boiler, size as recommended by manufacturer.  

Use stainless steel AL-29-4C positive pressure U/L listed vent system.  Pitch toward boiler 
minimum of 2 percent or as indicated.  Provide termination as indicated. 

 
 C. Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union 

or flange at each connection. 
 
 D. Electrical:  Comply with applicable requirements in Division 16 Sections. 

 
E. Ground equipment. 

 
 1. Tighten electrical connectors and terminals according to manufacturer's published 

torque-tightening values.  If manufacturer's torque values are not indicated, use 
those specified in UL 486A and UL 486B. 
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3.4  FIELD QUALITY CONTROL 
 
 A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

supervise the field assembly of components and installation of boilers, including piping and 
electrical connections.  Report results in writing. 

 
  1. Test and adjust controls and safeties.  Replace damaged and malfunctioning 

controls and equipment. 
 
 B. Hydrostatically test assembled boiler and piping, according to applicable sections of the 

ASME Boiler and Pressure Vessel Code. 
 
 
3.5  CLEANING 
 
 A. Flush and clean boilers on completion of installation, according to manufacturer's written 

instructions. 
 
 B. After completing boiler installation, including outlet fittings and devices, inspect exposed 

finish.  Remove burrs, dirt, and construction debris and repair damaged finishes including 
chips, scratches, and abrasions with manufacturer's touchup paint. 

 
 
3.6  COMMISSIONING 
 
  
A. Engage a factory-authorized service representative to provide startup service. 
 
 B. Verify that installation is as indicated and specified. 
 
  1. Verify that electrical wiring installation complies with manufacturer's submittal and 

installation requirements in Division 16 Sections.  Do not proceed with boiler 
startup until wiring installation is acceptable to equipment Installer. 

 
 C. Complete manufacturer's installation and startup checklist and verify the following: 
 
  1. Boiler is level on concrete base. 
  2. Flue and chimney are installed without visible damage. 
  3. No damage is visible to boiler jacket, refractory, or combustion chamber. 
  4. Pressure-reducing valves are checked for correct operation and specified relief 

pressure.  Adjust as required. 
  5. Clearances have been provided and piping is flanged for easy removal and 

servicing. 
  6. Heating circuit pipes have been connected to correct ports. 
  7. Labels are clearly visible. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM # 01290210 
 
 

CONDENSING BOILERS 15513 - 6 

 
  8. Boiler, burner, and flue are clean and free of construction debris. 
  9. Pressure and temperature gages are installed. 
  10. Control installations are completed. 
 
 D. Ensure pumps operate properly. 
 
 E. Check operation of pressure-reducing valve on gas train, including venting. 
 
 F. Check that fluid-level, flow-switch, and high-temperature interlocks are in place. 
 
 G. Start pumps and boilers, and adjust burners to maximum operating efficiency. 
 
  1. Fill out startup checklist and attach copy with Contractor Startup Report. 
  2. Check and record performance of factory-provided boiler protection devices and 

firing sequences. 
  3. Check and record performance of boiler fluid-level, flow-switch, and high-

temperature interlocks. 
  4. Run-in boilers as recommended or required by manufacturer. 
  5. Measure and record gas pressure on manifold. 
  6. Measure and record combustion-air temperature at inlet to burner. 
   7. Measure and record flue-gas temperature at boiler discharge. 
 
 H. Measure and record water flow rate, pressure drops, and temperature rise through each 

boiler. 
 
 I. Inspect expansion tank, makeup water meter, tank pressure, pressure-reducing valve, water 

level, and backflow preventer. 
 
 
3.7  DEMONSTRATION 
 
 A. Engage a factory-authorized service representative to train Owner's maintenance personnel 

as specified below: 
 
  1. Operate boiler, including accessories and controls, to demonstrate compliance with 

requirements. 
  2. Train Owner's maintenance personnel on procedures and schedules related to 

startup and shutdown, troubleshooting, servicing, and preventive maintenance. 
  3. Review data in the maintenance manuals.  Refer to Division 1 Section "Contract 

Closeout." 
  4. Review data in the maintenance manuals.  Refer to Division 1 Section "Operation 

and Maintenance Data." 
  5. Schedule training with Owner with at least 7 days' advance notice. 
 
 
END OF SECTION 15513 
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SECTION 15517 - FLEXIBLE WATER TUBE BOILERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specification sections, apply to work of this section. 

B. Division-15 Basic Mechanical Materials and Methods sections apply to work of this 
section. 

1.2 DESCRIPTION OF WORK 

A. Extent of boiler work required by this section is indicated on drawings and schedules, and 
by requirements of this section. 

B. Types of boilers specified in this section include the following: 
1. Packaged gas-fired boilers. 

C. Refer to other Division-15 sections for concrete pads, piping, specialties, pumps, 
breechings, controls, etc., required external to boilers for installation; not work of this 
section. 

D. Refer to Division-16 sections for the following work; not work of this section. 
1. Power supply wiring from power source to power connection on boilers.  Include 

starters, disconnects, and required electrical devices, except where specified as 
furnished, or factory-installed, by manufacturer. 

2. Interlock wiring between boilers; and between boilers and field-installed control 
devices. 
a. Interlock wiring specified as factory-installed is work of this section. 

E. Provide the following electrical work as work of this section, complying with 
requirements of Division-16 sections: 
1. Control wiring between field-installed controls, indicating devices, and boiler 

control panels. 
a. Control wiring specified as work of Division-15 for Automatic 

Temperature Controls is work of that section. 

1.3 QUALITY ASSURANCE 

A. Manufacturer's Qualifications:  Firms regularly engaged in manufacture of flexible water 
tube boilers, of types and capacities required, whose products have been in satisfactory 
use in similar service for not less than 5 years. 

B. Codes and Standards: 
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1. I=B=R Compliance:  Provide boilers that have been tested and rated in 
accordance with The Hydronics Institute "Testing and Rating Standard for 
Heating Boilers", and bear I=B=R emblem on nameplate affixed to boiler. 

2. NFPA Compliance:  Install gas-fired boilers in accordance with NFPA Code 54 
"National Fuel Gas Code". 

3. ASME Compliance:  Construct boilers in accordance with ASME Boiler and 
Pressure Vessel Code, Section IV. 

4. UL Labels:  Provide boiler ancillary electrical components which have been 
listed and labeled by UL. 

1.4 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical product data, including rated capacities of 
selected model clearly indicated, weights (shipping, installed, and operating), furnished 
specialties and accessories; and installation and start-up instructions. 

B. Shop Drawings:  Submit manufacturer's assembly-type shop drawings indicating 
dimensions, weight loadings, required clearances, and methods of assembly of 
components. 

C. Wiring Diagrams:  Submit manufacturer's electrical requirements for power supply to 
units.  Submit manufacturer's ladder-type wiring diagrams for interlock and control 
wiring.  Clearly differentiate between portions of wiring that are factory- installed and 
portions to be field-installed. 

D. Maintenance Data:  Submit maintenance data and parts list for each boiler, control, and 
accessory; including "trouble- shooting" maintenance guide.  Include this data, product 
data, shop drawings, and wiring diagrams in maintenance manual. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Handle boilers and components carefully to prevent damage, breaking, and scoring.  Do 
not install damaged boilers or components; replace with new. 

B. Store boilers and components in clean dry place.  Protect from weather, dirt, fumes, 
water, construction debris, and physical damage. 

C. Comply with Manufacturer's rigging and installation instructions for unloading boilers, 
and moving them to final location. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Manufacturer:  Subject to compliance with requirements, provide flexible water tube 
boilers of one of the following: 
1. Bryan Boilers. 
2. Parker. 
3. Unilux Manufacturing Inc. 
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4. Cleaver Brooks. 

2.2 FLEXIBLE WATER TUBE 

A. Water boiler shall be manufactured in strict accordance with the ASME Heating Boiler 
Code, Section IV, subjected to a minimum hydrostatic test of 90 psi and shall bear the 
ASME stamp of approval for a maximum working pressure of 60 psi at 250oF. 
temperature. 

B. Boiler shall be constructed of welded steel boiler plate.  Boiler shall be constructed with 
adequately sized upper drums, water legs and tube headers, providing proper thermal 
internal water circulation, not requiring an external circulation source.  Water tubes are to 
be 1" O.D. 13 gage steel, six-pass, flexible serpentine bend design, not subject to thermal 
shock damage.  Individual water tubes shall be easily removable and replaceable without 
requiring either welding or rolling.  Manufacturer shall furnish to Owner a written 20-
year warranty against thermal shock. 

C. Boiler shall have not less than 5 sq. ft. of heating surface per boiler horsepower. 

D. The boiler shall be constructed and assembled as a completely packaged unit. 

E. The boiler shall be furnished with an adequate number of tappings and inspection 
openings to facilitate internal boiler inspection and cleaning.  The entire tube area shall 
be easily accessible for fireside cleaning. 

F. The boiler shall be complete with an insulated metal jacket, consisting of not less than 2" 
fiberglass insulation and a 16 gage rust-resistant zinc coated steel casing, painted with a 
suitable heat resisting primer and lacquer.  Complete jacket and insulation shall be easily 
removed and reinstalled, if necessary. 

G. The refractory type combustion chamber to be constructed of 2300o insulating firebrick 
and properly insulated from steel base. 

H. Water Boiler Trim:  Provide the following: 
1. Auxiliary low water cutoff with manual reset. 
2. Low water cutoff. 
3. Water relief valve. 
4. Combination altitude/temperature gage. 
5. Operating and high-limit aquastats. 
6. Burner controller. 

I. Fuel Burning Equipment:  Provide fully modulating forced-draft type, UL-listed, factory-
assembled, mounted, and wired; including the following: 
1. Forced draft fan with air damper. 
2. Limit and operating controls. 
3. Flame sensing device. 
4. Control cabinet containing: 

a. Electric flame safeguard and programming timer. 
b. Control circuit switch. 
c. Control circuit fuse. 
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d. Switching relays. 
e. Indicating lights for major operations. 
f. Numbered terminal strips. 
g. Numbered wiring. 
h. Engraved nameplates. 
i. Magnetic starters with thermal overload protection. 
j. Control circuit transformer. 

5. Burner shall be Low NOx type.  Boiler shall emit a maximum of 30 PPM NOx.  
The use of external flue gas recirculation devices is not permitted. 

J. Electrical Requirements:  Provide controls for 115v, 60-hz, single phase.  Provide motors 
of scheduled voltage with built-in thermal overload protection with manual reset. 

K. Gas Burner:  Gas train shall be IRI Approved.  Provide flange-mounted radial port flame 
retention type gas burner suitable for natural gas.  Provide the following: 
1. Safety gas valves. 
2. Gas volume control valve. 
3. Gas pressure regulator. 
4. Gas gage. 
5. Gas cocks. 
6. High and low gas pressure interlocks. 
7. Gas-electric ignition assembly. 
8. Air flow safety switch. 
9. Flame safeguard control. 
10. Controls and linkage for firing sequence. 
11. Fuel-air regulation damper and controller. 
12. Flame safeguard control. 
13. Air flow safety switch. 
14. Ignition assembly. 

a. Gas pilot for gas burner. 
b. Spark ignition for oil burner. 

15. Fuel-air regulation damper and controller. 
16. Change over selector switch in control cabinet. 
17. Provide combination burner such that no changes in linkage, burner position, or 

mechanical adjustment are necessary when changing fuels. 
18. Provide change over selector switch, with combustion control relay, that will 

provide proper ignition timing for fuel being burned. 

2.3 BLOWDOWN SEPARATOR/COOLER 

A. Furnish and install blowdown separator. 

B. The separator shall be manufactured in accordance with ASME Code for 250 psig design 
and tested to 375 psig. 

C. Provide separator with National Board stamping and “U” symbol. 

D. The separator shall be furnished with 300# flanged connections. 
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E. The separator shall include a stainless steel striking plate at the point of inlet 
impingement and shall be furnished by Cleaver-Brooks. 

2.4 ACCESSORIES 

A. Furnish a bi-metal thermometer with necessary adaptor bushing for use with aftercooler. 

B. Furnish a cast iron strainer with .045 stainless steel screen ahead of the TRV or solenoid 
valve to protect valve against foreign matter. 

C. Furnish and install an automatic drain water aftercooler, with a cold water connection 
TRV or solenoid valve and thermostat. 

D. Provide separator floor stand or wall mounting bracket. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine areas and conditions under which boilers are to be installed, and substrate which 
will support boilers.  Do not proceed with work until unsatisfactory conditions have been 
corrected in manner acceptable to Installer. 

3.2 INSTALLATION OF HOT WATER HEATING BOILER 

A. General:  Install boilers in accordance with manufacturer's installation instructions, in 
accordance with State and local code requirements, and in accordance with requirements 
of local Utility Company.  Install units plumb and level, to tolerance of 1/8" in 10'-0" in 
both directions.  Maintain manufacturer's recommended clearances around and over 
boilers. 

B. Support:  Install boilers on 4" thick concrete pad, 4" larger on each side than base of unit. 

C. Electrical Work:  Install electrical devices furnished by manufacturer but not specified to 
be factory-mounted.  Furnish copy of manufacturer's wiring diagram submittal to 
Electrical Installer. 
1. Verify that electrical work installation is in accordance with manufacturer's 

submittal and installation requirements of Division-16 sections.  Do not proceed 
with equipment start-up until electrical work is acceptable to equipment Installer. 

D. Gas Piping:  Refer to Division-15 section "Natural Gas Systems".  Connect gas piping to 
boiler, full size of boiler gas train inlet, provide union with sufficient clearance for burner 
removal and service. 

E. Hot Water Piping:  Refer to Division-15 section "Hydronic Piping".  Connect supply and 
return boiler tappings as indicated, with shutoff valve and union or flange at each 
connection. 
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F. Breeching:  Refer to Division-15 section "Breechings, Chimneys, and Stacks".  Connect 
breeching to boiler outlet, full size of outlet.  Route as indicated. 

G. Connect blowdown piping and cold water piping to blowdown separator/cooler. Run to 
drain. 

3.3 FIELD QUALITY CONTROL 

A. Flush and clean boilers upon completion of installation, in accordance with 
manufacturer's start-up instructions. 

B. Hydrostatically test assembled boiler and piping in accordance with applicable sections 
of ASME Boiler and Pressure Vessel Code. 

C. Arrange with National Board of Boiler and Pressure Vessel Inspectors for inspection of 
boiler piping, observation of hydrostatic testing, and for certification of completed boiler 
units. 

D. Start-up boilers, in accordance with manufacturer's start-up instructions, and in presence 
of boiler manufacturer's representative.  Test controls, and demonstrate compliance with 
requirements.  Adjust burner for maximum burning efficiency.  Replace damaged or 
malfunctioning controls and equipment. 

3.4 CLOSEOUT PROCEDURES 

A. Owner's Instructions:  Provide services for manufacturer's technical representative to 
instruct Owner's personnel in operation and maintenance of boilers. 

B. Schedule training with Owner, provide at least 7-day notice to Contractor and Engineer 
of training date. 

 

END OF SECTION 15517 
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SECTION 15550 - BREECHINGS, CHIMNEYS, AND STACKS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Breechings and chimneys. 
2. Breechings and stacks. 
3. Flue vents. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 
1. Division 15 Section for insulation of breechings, chimneys, and stacks. 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections. 

B. Product data for each type of product specified.  Include materials, dimensions, weights, 
and accessories. 

C. Shop drawings detailing fabrication and installation of breechings and stacks, including 
plans, elevations, sections, details of components, and attachments to other construction 
elements.  Detail connections to equipment. 

D. Engineering report certifying that stacks meet the design wind and seismic loads. 

E. Maintenance data for vent fans to include in the operation and maintenance manual. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Firm experienced in manufacturing breechings, chimneys, 
and stacks similar to those indicated for this Project and that have a record of successful 
in-service performance. 

B. Comply with NFPA 211 for components and installation. 

C. Comply with SMACNA "HVAC Duct Construction Standards, Metal and Flexible" for 
fabricated breechings. 

D. Comply with SMACNA "Guide for Steel Stack Design and Construction." 
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E. Comply with AWS D1.1 for welder qualifications, welding details, and workmanship 
standards. 

F. Comply with ASHRAE "Systems and Equipment Handbook," Chapter 31 for "Chimney, 
Gas Vent, and Fireplace Systems," for material requirements and design criteria. 

G. Listing and Labeling:  Provide products specified in this Section that are listed and 
labeled. 
1. The Terms "Listed" and "Labeled":  As defined in NFPA 211. 
2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing 

Laboratory" (NRTL) as defined in OSHA Regulation 1910.7. 

H. Single-Source Responsibility:  Obtain all Type B vent system components from one 
source and by a single manufacturer. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Steel, Positive-Pressure, Double-Wall Vents: 

a. Donlee Technologies Inc.; York-Shipley. 
b. General Products Co., Inc. 
c. Hart & Cooley, Inc. 
d. Masco Corp.; American Metal Products Co. 
e. Metal Fab, Inc. 
f. Schebler Co. 
g. Selkirk Metalbestos. 
h. Simpson Dura-Vent. 
i. Van-Packer Co. 

 
2. Category IV Positive Pressure Vents for Cendensing Gas-Fire Appliances 

a. Flex-L International Inc. 
b. Heat-Fab, Inc. 
c. Protech System, Inc. 
d. Z-Flex, Inc. 

2.2 STEEL, POSITIVE-PRESSURE, DOUBLE-WALL VENTS 

A. Description:  Double-wall metal stacks conforming to NFPA 211, suitable for use with 
building heating equipment burning gas, solid, or liquid fuels. 

B. Construction:  Inner and outer metal shells separated by at least 1-inch (25-mm) airspace, 
with positive sealing joints. 

C. Inner Shell:  Type 304 stainless steel of the following thickness: 
1. 6- to 36-Inch (152- to 914-mm) Size:  0.035 inch (0.89 mm) thick. 
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2. 42- to 48-Inch (1067- to 1220-mm) Size:  0.048 inch (1.22 mm) thick. 

D. Outer Jacket:  Aluminum-coated steel of the following thickness: 
1. 6- to 24-Inch (152- to 610-mm) Size:  0.025 inch (0.64 mm) thick. 
2. 26- to 48-Inch (660- to 1219-mm) Size:  0.034 inch (0.86 mm) thick. 

E. Accessories:  Tees, elbows, increasers, draft hood connectors, metal cap with bird barrier, 
adjustable roof flashing, storm collar, support assembly, thimbles, firestop spacers, and 
fasteners fabricated of similar materials and designs as vent pipe straight sections. 

2.3 CATEGORY IV POSITIVE PRESSURE VENTS FOR CONDENSING GAS-FIRED 
APPLANCES 

A. Description: Double-wall metal stacks conforming to National Fuel Gas Code 
AN51Z223.1/NFPA 54 listed to UL 1738, suitable for use with condensing heating 
equipment burning gas fuels. 

B. Construction: Inner and outer metal shells separated by at least 0.16 inch airspace, with 
positive sealing joints. 

C. Inner Shell: Type AL29-4C stainless steel of the following thickness: 
1. 3- to 7-Inch Size: 0.016 inch thick. 
2. 8- to 12-Inch Size: 0.019 inch thick. 
3. 14- to 16- Inch Size: 0.024 inch thick. 

D. Outer Jacket: 304 or 430 stainless steel of the following thickness: 
1. 3- to 6-Inch Size: 0.016 inch thick. 
2. 7- to 16-Inch Size: 0.074 inch thick. 

E. Accessories: Tees, elbows, increasers, draft hood connectors, metal cap with bird barrier, 
adjustable roof flashing, storm collar, support assembly, thimbles, firestop spacers, drain 
fittings and fasteners fabricated of similar materials and designs as vent pipe straight 
sections and provide same manufacturer. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF DOUBLE-WALL CONNECTORS, BREECHINGS, AND VENTS 

A. Install gas vents as indicated, according to manufacturer's written installation 
instructions.  Locate to comply with stipulated minimum clearances from combustibles. 

B. Seal between sections of positive-pressure vents according to manufacturer's installation 
instructions, using only sealants recommended by manufacturer. 

C. Support vents at intervals recommended by the manufacturer to support the weight of the 
vent and all accessories, without exceeding loading of appliances. 
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3.2 INSTALLATION OF FABRICATED BREECHINGS AND STACKS 

A. Assemble and erect fabricated breechings and stacks according to SMACNA "HVAC 
Duct Construction Standards, Metal and Flexible." 

B. Align breechings and stacks at connections, with smooth internal surface and 1/8-inch (3-
mm) misalignment tolerance. 

C. Slope breechings down to appliance, with condensate drain connection at lowest point 
piped to nearest drain. 

D. Install accessories, dampers, fans, equipment, controls, and other supports. 

E. Anchor breechings and stacks to building structure with bolts, concrete inserts, steel 
expansion anchors, welded studs, C-clamps, or special beam clamps. 

F. Support vertical breechings and stacks at 12-foot (3.658-m) intervals by attaching to 
adjacent vertical structural surfaces or by direct bearing at floor penetrations and similar 
locations. 
1. 24 by 20 Inches (610 by 508 mm) and Smaller:  Use 1-1/2-by-0.0598-inch (38-

by-1.6-mm) straps or formed angles. 
2. Larger Than 24 by 20 Inches (610 by 508 mm):  Use steel angle brackets 1 by 

1/8 inch (25 by 3 mm) for sizes 36 by 18 inches (915 by 457 mm) or smaller; 1-
1/2 by 1/8 inch (38 by 3 mm) for larger sizes. 

G. Support horizontal breechings located against structural walls and other similar adjacent 
vertical surfaces at 96-inch (2438-mm) intervals for units with horizontal dimensions of 
40 inches (1016 mm) and smaller, and at 48-inch (1219-mm) intervals for larger 
breechings. 
1. Where Width Is Less Than Height:  With 1-1/2-by-0.0598-inch (38-by-1.6-mm) 

straps. 
2. Where Width Is More Than Height:  With shelf-type fabricated angle brackets; 1 

by 1/8 inch (25 by 3 mm) for widths 18 inches (457 mm) and smaller; 1-1/2 by 
1/8 inch (38 by 3 mm) for larger widths. 

H. Support horizontal rectangular breechings from overhead structure with bolted hangers at 
120-inch (3048-mm) intervals for unit widths 60 inches (1524 mm) and smaller, and 96-
inch (2438-mm) intervals for larger breechings. 
1. Breechings 60 Inches (1524 mm) in Width and Smaller:  1-by-0.0598-inch (25-

by-1.6-mm) straps. 
2. Breechings 61 to 96 Inches (1549 to 2438 mm) in Width:  1-1/2-by-0.1046-inch 

(38-by-2.7-mm) straps. 

I. Trapeze Hangers:  Support breechings with horizontal angles and vertical supports 
according to the following long side dimensions: 
1. 30-Inch (762-mm) Size and Smaller:  1-by-1/8-inch (25-by-3-mm) angle, with 1-

by-0.0478-inch- (25-by-1.3-mm-) or 1/4-inch- (6-mm-) diameter hangers. 
2. 31- to 60-Inch (787- to 1524-mm) Size:  1-1/2-by-1/8-inch (38-by-3-mm) angle, 

with 1-1/2-by-0.0598-inch- (38-by-1.6-mm-) or 3/8-inch- (10-mm-) diameter 
hangers. 
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3. 61- to 84-Inch (1549- to 2134-mm) Size:  2-by-1/8-inch (51-by-3-mm) angle, 
with 1-1/2-by-0.0747-inch- (38-by-1.9-mm-) or 1/2-inch- (13-mm-) diameter 
hangers. 

4. Larger Than 84-Inch (2134-mm) Size:  2-by-1/4-inch (51-by-6-mm) angle, with 
5/8-inch- (16-mm-) diameter hangers, except as otherwise shown. 

J. Support horizontal round breechings with girth strap and strap hanger (of same size).  
Install pair of strap hangers bolted to opposite sides of angle reinforcing rings or flanged 
joints.  Support breechings at 120-inch (3048-mm) intervals with hangers as follows for 
corresponding diameters. 
1. 30-Inch (762-mm) Diameter and Smaller:  1-by-0.0598-inch- (25-by-1.6-mm-) 

strap hangers. 
2. 31- to 50-Inch (787- to 1270-mm) Diameter:  1-1/2-by-0.0598-inch- (38-by-1.6-

mm-) strap hangers. 
3. 51- to 84-Inch (1295- to 2134-mm) Diameter:  Pairs of 1-1/2-by-0.0598-inch- 

(38-by-1.6-mm-) strap hangers. 

3.3 CLEANING 

A. After completing system installation, including outlet fittings and devices, inspect 
exposed finish.  Remove burrs, dirt, and construction debris, and repair damaged finishes, 
including chips, scratches, and abrasions. 

B. Clean breechings internally during installation to remove dust and debris.  Clean external 
surfaces to remove welding slag and mill film.  Grind welds smooth. 

3.4 PROTECTION 

A. Temporary Closure:  Provide at ends of breechings and chimneys that are not completed 
or connected to equipment. 

 

END OF SECTION 15550 
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SECTION 15825 - TERMINAL UNITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specification sections, apply to work of this section. 

B. Division-15 Basic Mechanical Materials and Methods sections apply to work of this 
section. 

1.2 DESCRIPTION OF WORK 

A. Extent of terminal unit work is indicated by drawings and schedules, and by requirements 
of this section. 

B. Types of terminal units required for project include the following:  
1. Unit heaters. 

C. Refer to other Division-15 sections for piping; ductwork; and testing, adjusting and 
balancing of terminal units. 

D. Refer to Division-16 sections for the following work. 
1. Power supply wiring from power source to power connection on terminal unit.  

Include starters, disconnects, and required electrical devices, except where 
specified as furnished, or factory-installed, by manufacturer. 

E. Provide the following electrical work as work of this section, complying with 
requirements of Division-16 sections: 
1. Control wiring between field-installed controls, indicating devices, and terminal 

unit control panels. 
a. Control wiring specified as work of Division-15 for Automatic 

Temperature Controls is work of that section. 

1.3 QUALITY ASSURANCE 

A. Codes and Standards: 
1. ARI Compliance:  Provide coil ratings in accordance with ARI Standard 410 

"Forced-Circulation Air-Cooling and Air-Heating Coils". 
2. ASHRAE Compliance:  Test coils in accordance with ASHRAE Standard 33 

"Methods of Testing Forced Circulation Air Cooling and Heating Coils". 
3. UL Compliance:  Provide electrical components for terminal units which have 

been listed and labeled by UL. 

1.4 SUBMITTALS 

A. Product Data:  Submit manufacturer's specifications for terminal units showing 
dimensions, capacities, ratings, performance characteristics, gages and finishes of 
materials, and installation instructions. 
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B. Shop Drawings:  Submit assembly-type shop drawings showing unit dimensions, 
construction details, and field connection details. 

C. Wiring Diagrams:  Submit manufacturer's electrical requirements for power supply 
wiring to terminal units.  Submit manufacturer's ladder-type wiring diagrams for 
interlock and control wiring. Clearly differentiate between portions of wiring that are 
factory-installed and portions to be field-installed. 

D. Maintenance Data:  Submit maintenance instructions, including lubrication instructions, 
filter replacement, motor and drive replacement, and spare parts lists.  Include this data, 
product data, shop drawings in maintenance manuals. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Handle terminal units and components carefully to prevent damage, breaking, denting 
and scoring.  Do not install damaged terminal units or components; replace with new. 

B. Store terminal units and components in clean dry place.  Protect from weather, dirt, 
fumes, water, construction debris, and physical damage. 

C. Comply with Manufacturer's rigging and installation instructions for unloading terminal 
units, and moving them to final location. 

 

PART 2 - PRODUCTS 

2.1 UNIT HEATERS 

A. General:  Provide unit heaters in locations as indicated, and of capacities, style, and 
having accessories as scheduled. 

B. Horizontal Unit Heaters: 
1. Casings:  Construct of steel, phosphatized inside and out, and finished with baked 

enamel.  Provide motor-mounted panel, minimum of 18-ga steel.  Fabricate 
casing to enclose coil, louvers, and fan blades.  Provide louvers for 4-way air 
diffusion. 

2. Fans:  Construct of aluminum, and factory-balance.  Provide fan inlet orifice, 
smooth, and drawn into casing back panel. 

C. Vertical Unit Heaters: 
1. Casings:  Construct of steel, phosphatized inside and out, and finished with baked 

enamel.  Design casing to enclose fan, motor, and coil, design fan orifice formed 
into discharge panel.  Provide air diffusers as scheduled. 

2. Fans:  Construct of aluminum and factory-balance.  Design so motor and fan 
assembly is removable through fan outlet panel. 

D. Coils:  Construct of plate-type aluminum fins, mechanically bonded to copper tubes.  
Design coil for use in steam or hot water applications. 
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E. Motors:  Provide totally enclosed motors, with built-in overload protection, having 
electrical characteristics as scheduled. 

F. Manufacturer:  Subject to compliance with requirements, provide unit heaters of one of 
the following: 
1. Airtherm Mfg. Co. 
2. Buffalo Forge Co. 
3. Dunham-Bush, Inc. 
4. McQuay Inc. 
5. Modine Mfg. Co. 
6. Ted Reed Thermal, Inc. 
7. Trane (The) Co. 
8. Wing (The) Co.; Div. Wing Industries, Inc. 
9. Young Radiator Co. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine areas and conditions under which terminal units are to be installed.  Do not 
proceed with work until unsatisfactory conditions have been corrected in manner 
acceptable to Installer. 

3.2 INSTALLATION OF UNIT HEATERS 

A. General:  Install unit heaters as indicated, and in accordance with manufacturer's 
installation instructions. 

B. Uncrate units and inspect for damage.  Verify that nameplate data corresponds with unit 
designation. 

C. Hang units from building substrate, not from piping.  Mount as high as possible to 
maintain greatest headroom possible unless otherwise indicated. 

D. Support units with rod-type hangers anchored to building substrate. 

E. Install piping as indicated. 

F. Protect units with protective covers during balance of construction. 

3.3 ELECTRICAL WIRING 

A. General:  Install electrical devices furnished by manufacturer but not specified to be 
factory-mounted.  Furnish copy of manufacturer's wiring diagram submittal to Electric 
Installer. 
1. Verify that electrical wiring installation is in accordance with manufacturer's 

submittal and installation requirements of Division-16 sections.  Do not proceed 
with equipment start-up until wiring installation is acceptable to equipment 
installer. 
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3.4 ADJUSTING AND CLEANING 

A. General:  After construction is completed, including painting, clean unit exposed 
surfaces, vacuum clean terminal coils and inside of cabinets. 

B. Retouch any marred or scratched surfaces of factory-finished cabinets, using finish 
materials furnished by manufacturer. 

C. Install new filter units for terminals requiring same. 
 

END OF SECTION 15825 
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SECTION 15950 - TESTING, ADJUSTING, AND BALANCING; MECHANICAL O&M MANUALS; 
AND SYSTEMS COMMISSIONING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification sections, apply to work of this section. 

B. Related sections include the following: 
1. Division 1 Section “Quality Control” for (general requirements of testing 

agencies). 
2. Division 15 Sections specify balancing devices and their installation, and 

materials and installations of mechanical systems. 
3. Division 15 system sections specifying leak testing requirements and procedures. 
4. Division 15 Section “System Commissioning.” 

1.2 SYSTEM AIR & WATER BALANCE & TESTING 

A. Division 15 shall be responsible for the mechanical system balancing and manuals and 
shall include in his bid the cost of a Professional Balancing Firm to do the work as 
outlined.  The balancing work shall be under the direction of a Professional Engineer, 
NEBB--certified TAB supervisor--or AABC--certified TAB supervisor--with experience 
in balancing systems of similar types and size.  Approved balancing companies are 
Quality Balancing Co., BTC Services, Diamond Test and Balance, Certified Testing & 
Balancing, RS Analysis, and Bonneville Test & Balance Company. 

B. The balancing work shall include but not be limited to the following: 
1. All system water balance work and reports. 

C. The Plumbing Installer is to provide men to assist with problems related to the water 
balance.  The Balancing Firm shall provide all other manpower required to accomplish 
the balancing work. 

D. Professional Balancing Firm shall furnish all necessary tools, scaffolding and ladders that 
are required and shall provide all required instruments, record all readings and see that 
any necessary adjustments are made. 

E. Instruments shall be used and applied which are best suited to the system function being 
tested.  Instruments shall be in first class state of repair and will have calibration certified 
prior to starting the job.  Instruments shall be recalibrated during the balancing process if 
required to prove reliability. 

F. Prepare test report sheets coordinated with contract drawings and zone sketch. 

G. Make sure that all calculations and tests are based only on complete equipment data and 
on approved drawings. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM # 01290210 
  
 

TESTING, ADJUSTING, AND BALANCING; 
MECHANICAL O&M MANUALS; AND SYSTEMS COMMISSIONING 15950 - 2 

H. All air and hydronic systems shall be balanced using an applicable proportionate 
procedure. 

I. After all adjustments are made, a detailed written report shall be prepared and submitted 
for approval.  Final acceptance will not be made until a satisfactory report is received and 
field verified. 

J. The Owner's representative will field verify the report in the following manner: 
1. Select points to be tested at random.  (Quantity shall not exceed 10% of total.) 
2. Require Balancing firm to read the quantities in his presence. 

K. Hydronic Balancing Procedures:  Using system flow meters, the balancing firm shall 
adjust the quantity of fluid handled by each pump and supplied to each boiler, heat 
exchanger, etc., to meet design requirements.  Water quantities shall be balanced to 
within plus or minus 5% of design. 

L. Miscellaneous: 
1. All installed thermal overload protection shall be observed and noted in the data 

sheets.  If the starter equipment is incorrect, such information shall be tabulated, 
including required size thermal overloads, and included in the report.  If thermal 
overload protection is incorrect, it shall be the responsibility of the balancing 
firm to notify in writing the Contractor and Architect so that proper overload 
protection is installed. 

2. The adjusting crew shall measure and set any special conditions such as 
minimum outside air quantities; check and adjust outside and return air intakes so 
that the system will deliver substantially the same volume on either; make test 
and record data as required in "REPORT." 

3. It will be the responsibility of the balancing firm to work with the Control 
Contractor during the fan system's air flow calibration.  The air balance firm shall 
verify the flows for supply, exhaust, and return systems. 

4. All balancing devices, i.e., valves, shall be clearly marked as to the final balanced 
position.  Plug all test holes, replace access doors and belt guards. 

5. When deemed necessary by the Architect or Engineer, 24 hour space temperature 
recording shall be taken and any required partial rebalance of the system shall be 
performed without additional cost.  If adjustments are required to produce other 
than design requirements shown on drawings because of job conditions, these 
adjustments shall be made without extra cost. 

6. The balancing contractor shall be responsible to set the correct flow at all 
variable volume and constant volume valves. 

M. Report: 
1. A bound report shall be provided in the Operation and Maintenance Manual 

which shall contain a general information sheet listing instruments used, method 
of balancing, altitude correction, and manufacturer's grille, register and diffuser 
data. 

2. Provide equipment data sheets listing make, size, serial number, rating, etc., of all 
mechanical equipment, including pumps, motors, starters and drives.  Operating 
data shall include rotational speed, inlet and outlet pressures, pressure drop 
across boilers and other system components, pump heads and measured motor 
current and voltage. 
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3. Hydronic balancing data sheets shall list required temperature or pressure 
differentials used for balancing coils, radiators, condensers, etc.  Sheets shall 
show in comparison final as-balanced versus design values. 

4. Reports shall contain single line drawings or reduced set of contract drawings 
with outlets marked thereon for easy identification of the designation used in the 
data sheets. 

5. The report shall outline any abnormal or notable conditions not covered in the 
above. 

6. The report shall include all measurements made under the "System Checks" 
section. 

N. System Checks as Applicable: 
1. Boilers: 

a. Record outside air temperature. 
b. Record controller setpoint. 
c. Record supply temperature. 
d. Record return temperature. 

2. Outside Temperature:  Put outside air bulb in ice water and record instrument 
reading. 

1.3 OPERATION AND MAINTENANCE MANUALS 

A. General: 
1. Division 15 shall be responsible for the Mechanical Operation and Maintenance 

Manuals and shall include costs for manuals in his bid. 
2. Provide five (5) copies of Operations and Maintenance Manuals to the Owner. 
3. Manuals must be approved by the Architect prior to turning them over to the 

Owner. 
4. The Manuals shall be prepared by the Balancing Contractor. 

B. Binders: 
1. Binders shall be Red Buckram binders with easy view metal for sheet size 11" X 

8-1/2" with expandable metal capacity as required for the project, rivet through 
construction with library corners using #12 BB and lining with same materials as 
cover, front cover and back-bone foil stamped in white.  Print as follows: 

 
 OPERATING & MAINTENANCE 
 MANUAL 
 FOR THE 
 (LIST PROJECT NAME) 

 
(LIST PROJECT ARCHITECT)          ARCHITECT 

 SPECTRUM ENGINEERS MECHANICAL ENGINEERS 
 

2. Binders shall be as manufactured by Hiller Bookbinding or equal. 
3. The master index sheet and each tabbed index sheet shall be AICO Gold-Line 

Indexes or equal. 

C. The manuals shall be organized as follows: 
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SECTION I: Start-Up & Operation 
 
Contractors and Vendors 
General System Description 
Detailed Start-Up Procedure 
Automatic Temperature Controls 
Fire Sprinkler System 

 
SECTION II: Maintenance Instructions 

 
Plumbing & Piping 
Heating & Ventilating 
Maintenance & Lube Table 

 
SECTION III: Balance & Test Report 

 
Air Balance Report 
Water Balance Report 
Test Run Report 
Equipment Data Sheets 
System Checks 
System Commissioning Check List 

D. The master index will list all items sequentially in the manual, including Section heading, 
sub-headings and groups of equipment. 

E. The Contractor's and Vendor's sheet will list the name, address and phone number of the 
Mechanical Contractor and his subcontractors.  It shall also include a complete list of 
equipment used, with name, address and phone number of the vendor. 

F. The General System Description will consist of an overall general description of the 
Heating, Ventilating and Air Conditioning Systems and components. 

G. The Detailed Start-Up Procedure will cover the step-by-step startup procedure for each 
piece of mechanical equipment.  It shall be coordinated with the actual equipment on the 
job such as switches, starters, relays, automatic controls, etc.  It shall include precautions 
and controls that must be actuated for equipment to operate properly. 

H. The Automatic Temperature Controls will be performed under a separate bid package, 
but will be included and inserted into the O & M Manuals under this bid package to 
provide the Owner with a complete O & M Manual. The Automatic Temperature 
Controls shall include for each system and component the following: 
1. Written sequence of operation 
2. Complete ATC Control diagrams 
3. Complete control panel diagrams 

I. The Maintenance Instructions shall consist of manufacturer's maintenance instructions for 
each piece of mechanical equipment installed.  Instructions shall include installation; 
instructions, complete parts lists with numbers, recommended operation instructions, 
wiring diagrams, trouble shooting, maintenance and lubrication instructions and name of 
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vendor,and any other material published by the manufacturer applicable to the installed 
equipment shall be included. 

J. The maintenance and lube table shall be a summary list of the mechanical equipment 
requiring lubrication.  It shall show the name of the equipment location and type and 
frequency of lubrication. 

K. The Balance and Test Reports shall be as specified in the Balance and Test Section. 

L. The Equipment Data Sheets shall be provided for each motor-driven piece of equipment.  
Use standard form with all pertinent information provided such as rated and measured 
amps, volts, RPM, pressure drops, etc. 

1.4 SYSTEM COMMISSIONING 

A. The System Commissioning shall consist of field verifying and certifying that the 
mechanical system is properly installed and is fully operational. 

B. Mark each item on the check list either "Complete" or "Not Applicable."  Prepare Check 
List similar to the following list.  Under "General Items," check list shall be completed 
for each piece of equipment such as Pump P/1, Supply Fan SF/1, Relief Fan RF/1, etc.  
When System Commissioning is complete submit check list and written certification to 
Architect.  The Final Mechanical Inspection shall not be scheduled until System 
Commissioning check list is acceptable to the Architect. 

C. Check List: 
        Completed N.A. 

 
1. General Items: 

 
  Bearings Lubricated      [ ] [ ] 

Rotation Correct and Free     [ ] [ ] 
  Correct Size Thermal Overload Installed   [ ] [ ] 
  Shipping Restraints Removed    [ ] [ ] 
  Equipment Secured in Place and 
   Seismically Braced     [ ] [ ] 

Equipment Clean and Free of Debris    [ ] [ ] 
  Vibration Isolators Correctly 
   Located with Proper Springs   [ ] [ ] 
  Motors Not Overloaded     [ ] [ ] 
  Equipment Nameplates Clean and 
   Accessible      [ ] [ ] 

 
 
2. Piping Systems: 

 
  All Service and Balancing Valves 
   in Place, Open, & Accessible   [ ] [ ] 
  Air Vents in Place and System Free  

of Air      [ ] [ ] 
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  (Existing) Expansion Tank Properly Located and 
Charged with Air     [ ] [ ] 

  (Existing) Air Eliminator Properly Located  
and Piped      [ ] [ ] 

  No Leakage in Piping Systems    [ ] [ ] 
  Water Treatment Systems in Service    [ ] [ ] 
  Thermometer Wells in Place and Properly 
   Located Insulation Completed   [ ] [ ] 
  Pressure/Temperature Taps Installed   [ ] [ ] 
  System Completely Filled and Static 
   Pressure Proper     [ ] [ ] 
  System Thoroughly Flushed and Clean   [ ] [ ] 
  Start-Up Strainers Removed     [ ] [ ] 
  Permanent Strainers Installed with Proper 
   Sleeves Strainer Sleeves Clean   [ ] [ ] 
  Strainers Piped for Easy Removal of 
   Sleeves.  Service Valves in Place. 
   No Insulation Over Caps.    [ ] [ ] 
  Dirt Pockets Installed      [ ] [ ] 
  Flow Measuring Stations in Place.  Proper 
   Flow Direction.  Gauge Tappings Turned 
   Up.  Nameplate Accessible.  Correct 
   Piping Length from Disturbances.   [ ] [ ] 
 

3. Pumps: 
 

  Motors Aligned and Secured     [ ] [ ] 
  Couplings Secured      [ ] [ ] 
  Flexible Connections Correct     [ ] [ ] 
  Pressure Gauge Properly Piped    [ ] [ ] 
  Minimum of Negative System Effect    [ ] [ ] 
  No Entrained Air in Suction Piping in 
   an Open System     [ ] [ ] 

 
4. Boilers: 

 
Started and Tested for Proper and Safe 

   Operation      [ ] [ ] 
  Burner Adjusted      [ ] [ ] 
  All Safety and Operating Controls Set 
   and Tested      [ ] [ ] 
  Relief Valves in Place, Properly Piped 
   and Tested      [ ] [ ] 
  Boilers Flushed & Water Treatment in 
   Place      [ ] [ ] 

Combustion Air Opening of Proper Size 
   Installed and Open     [ ] [ ] 
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5. Automatic Control System:  (Installed under a separate bid package, but 
coordinated and included and checked as follows:) 

 
  Control System in Operation     [ ] [ ] 
  All Controls Installed, Piped and/or 
   Wired      [ ] [ ] 
  Controls Set and Calibrated     [ ] [ ] 
  Control Sequence Verified (In Conjunction 
   with Control Sub-contractor)   [ ] [ ] 
  Automatic Valves Properly Piped    [ ] [ ] 
  Automatic Dampers OK     [ ] [ ] 
  Tight Closing      [ ] [ ] 
  Smooth Operation      [ ] [ ] 
  Full Stroking      [ ] [ ] 
   

 

END OF SECTION 15950 
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SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Electrical equipment coordination and installation. 
2. Common electrical installation requirements. 

1.3 QUALITY ASSURANCE 

A. Test Equipment Suitability and Calibration:  Comply with NETA ATS, "Suitability of Test 
Equipment" and "Test Instrument Calibration." 

1.4 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 

obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified in Division 8 Section 
"Access Doors and Frames." 

D. Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment and 
systems that are functionally interdependent are tested to demonstrate successful 
interoperability. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to raceways and piping systems installed at a required slope. 

3.2 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.  Firestopping materials and installation requirements 
are specified in Division 7 Section "Through-Penetration Firestop Systems." 

3.3 FIELD QUALITY CONTROL 

A. Inspect installed sleeve and sleeve-seal installations and associated firestopping for damage and 
faulty work. 

END OF SECTION 16050 
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SECTION 16060 - GROUNDING AND BONDING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes methods and materials for grounding systems and equipment  

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 

2.2 CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having 
jurisdiction for applications in which used, and for specific types, sizes, and combinations of 
conductors and other items connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, 
with at least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 
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PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install solid conductor for No.  8  AWG and smaller, and stranded conductors for 
No.  6  AWG and larger, unless otherwise indicated. 

B. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors, except at test wells and as otherwise 

indicated. 
3. Connections to Structural Steel:  Welded connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond 
conductor to heater units, piping, connected equipment, and components. 

3.3 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Grounding and Bonding for Piping: 

1. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve. 

C. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond 
across flexible duct connections to achieve continuity. 

END OF SECTION 16060 
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SECTION 16072 - ELECTRICAL SUPPORTS AND SEISMIC RESTRAINTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Seismic restraints for electrical equipment and systems. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IBC:  International Building Code. 

C. IMC:  Intermediate metal conduit. 

D. RMC:  Rigid metal conduit. 

E. Seismic Restraint:  A structural support element such as a metal framing member, a cable, an 
anchor bolt or stud, a fastening device, or an assembly of these items used to transmit seismic 
forces from an item of equipment or system to building structure and to limit movement of item 
during a seismic event. 

1.4 QUALITY ASSURANCE 

A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent. 

B. Testing of Seismic Anchorage Devices:  Comply with testing requirements in Part 3 and in 
Division 16 Section "Electrical Supports and Seismic Restraints." 

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

1.5 PROJECT CONDITIONS 

A. Site Class as Defined in the IBC:  D. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed under this Project, with a minimum structural safety factor of five times 
the applied force. 

B. Steel Slotted Support Systems:  Comply with MFMA-3, factory-fabricated components for field 
assembly. 

1. Available Manufacturers: 

a. Cooper B-Line; a division of Cooper Industries. 
b. ERICO International Corporation. 
c. Allied Support Systems; Power-Strut Unit. 
d. GS Metals Corp. 
e. Michigan Hanger Co., Inc.; O-Strut Div. 
f. National Pipe Hanger Corp. 
g. Thomas & Betts Corporation. 
h. Unistrut; Tyco International, Ltd. 
i. Wesanco, Inc. 

2. Channel Dimensions:  Selected for structural loading and applicable seismic forces. 

C. Raceway and Cable Supports:  As described in NECA 1. 

D. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 
their supports to building surfaces include the following: 

1. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in hardened 
portland cement concrete with tension, shear, and pullout capacities appropriate for 
supported loads and building materials in which used. 
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a. Available Manufacturers: 

1) Cooper B-Line; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc 
3) Hilti, Inc. 
4) ITW Construction Products. 
5) MKT Fastening, LLC. 
6) Powers Fasteners. 

2. Concrete Inserts:  Steel or malleable-iron slotted-support-system units similar to MSS 
Type 18; complying with MFMA-3 or MSS SP-58. 

3. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

4. Through Bolts:  Structural type, hex head, high strength.  Comply with ASTM A 325. 
5. Toggle Bolts:  All-steel springhead type. 
6. Hanger Rods:  Threaded steel. 

2.3 SEISMIC-RESTRAINT COMPONENTS 

A. Rated Strength, Features, and Application Requirements for Restraint Components:  As defined 
in reports by an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor:  Strength in tension, shear, and pullout force of components 
used shall be at least five times the maximum seismic forces to which they will be 
subjected. 

B. Cable Restraints:  ASTM A 603, zinc-coated, steel wire rope attached to steel or stainless-steel 
thimbles, brackets, swivels, and bolts designed for restraining cable service. 

1. Available Manufacturers: 

a. Amber/Booth Company, Inc. 
b. Loos & Co., Inc. 
c. Mason Industries, Inc. 

2. Seismic Mountings, Anchors, and Attachments:  Devices as specified in Part 2 "Support, 
Anchorage, and Attachment Components" Article, selected to resist seismic forces. 

3. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally 
bolted connections to hanger rod, of design recognized by an agency acceptable to 
authorities having jurisdiction. 

4. Bushings for Floor-Mounted Equipment Anchors:  Neoprene units designed for 
seismically rated rigid equipment mountings, and matched to type and size of anchor 
bolts and studs used. 

5. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene 
elements and steel sleeves designed for seismically rated rigid equipment mountings, and 
matched to type and size of attachment devices used. 
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2.4 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 

B. Materials:  Comply with requirements in Division 5 Section "Metal Fabrications" for steel 
shapes and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 for application of hangers and supports for electrical equipment and 
systems, except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) in 
diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slottedsupport 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits. 

1. Secure raceways and cables to trapeze member with clamps approved for application by 
an agency acceptable to authorities having jurisdiction 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems 
above suspended ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT AND SEISMIC-RESTRAINT INSTALLATION 

A. Comply with NECA 1 for installation requirements, except as specified in this Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and 
RMC may be supported by openings through structure members, as permitted in NFPA 70. 

C. Install seismic-restraint components using methods approved by the evaluation service 
providing required submittals for component. 

D. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of 
components so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits.  Minimum static design load used for strength determination 
shall be weight of supported components plus 200 lb (90 kg). 

E. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 
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1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers 

and nuts or Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69. 
6. To Light Steel:  Sheet metal screws. 
7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet seismic-restraint strength and anchorage requirements. 

F. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 5 Section "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 INSTALLATION OF SEISMIC-RESTRAINT COMPONENTS 

A. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide 
resilient media between anchor bolt and mounting hole in concrete base. 

B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall. 

C. Restraint Cables:  Provide slack within maximums recommended by manufacturer. 

D. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, upper truss chords of bar joists, or at concrete members. 

3.5 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Make flexible connections in runs of raceways, cables, wireways, cable trays, and busways 
where they cross expansion and seismic-control joints, where adjacent sections or branches are 
supported by different structural elements, and where they terminate with connection to 
electrical equipment that is anchored to a different structural element from the one supporting 
them as they approach equipment. 
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3.6 FIELD QUALITY CONTROL 

A. Testing:  Test pullout resistance of seismic anchorage devices. 

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to 
authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage device to 
restrained component (unless postconnection testing has been approved), and with at least 
seven days' advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary 
load-spreading members. 

4. Test at least four of each type and size of installed anchors and fasteners selected by 
Architect. 

5. Test to 90 percent of rated proof load of device. 
6. If a device fails test, modify all installations of same type and retest until satisfactory 

results are achieved. 

B. Record test results. 

END OF SECTION 16072 
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SECTION 16075 - ELECTRICAL IDENTIFICATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Identification for raceway. 
2. Identification for conductors and communication and control cable. 
3. Equipment identification labels. 
4. Miscellaneous identification products. 

1.3 QUALITY ASSURANCE 

A. Comply with ANSI A13.1 and ANSI C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.145. 

1.4 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation 
and Maintenance Manual, and with those required by codes, standards, and 29 CFR 1910.145.  
Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 
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PART 2 - PRODUCTS 

2.1 RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway and cable size. 

B. Color for Printed Legend: 

1. Power Circuits:  Black letters on an orange field. 
2. Legend:  Indicate system or service and voltage, if applicable. 

C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

D. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2 
inches (50 mm) long, with diameter sized to suit diameter of raceway or cable it identifies and 
to stay in place by gripping action. 

E. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches (50 mm) 
wide; compounded for outdoor use. 

2.2 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION 
MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 
mm) thick by 1 to 2 inches (25 to 50 mm) wide. 

B. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 

C. Write-On Tags:  Polyester tag, 0.010 inch (0.25 mm) thick, with corrosion-resistant grommet 
and polyester or nylon tie for attachment to conductor or cable. 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 

2.3 EQUIPMENT IDENTIFICATION LABELS 

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm). 

B. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  
White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm). 
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2.4 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Cable Ties:  Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties. 

1. Minimum Width:  3/16 inch (5 mm). 
2. Tensile Strength:  50 lb (22.6 kg), minimum. 
3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color:  Black, except where used for color-coding. 

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Power-Circuit Conductor Identification:  For secondary conductors No.  1/0 AWG and larger in 
vaults, pull and junction boxes, manholes, and handholes use color-coding conductor tape and 
write-on tags.  Identify source and circuit number of each set of conductors.  For single 
conductor cables, identify phase in addition to the above. 

B. Branch-Circuit Conductor Identification:  Where there are conductors for more than three 
branch circuits in same junction or pull box, use color-coding conductor tape and write-on tags.  
Identify each ungrounded conductor according to source and circuit number. 

C. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, 
signal, sound, intercommunications, voice, and data connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and 
Operation and Maintenance Manual. 

D. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label.  
Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) 
high letters on 1-1/2-inch- (38-mm-) high label; where 2 lines of text are required, 
use labels 2 inches (50 mm) high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label. 
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c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 
viewing from the floor. 

2. Equipment to Be Labeled: 

a. Panelboards, electrical cabinets, and enclosures. 
b. Access doors and panels for concealed electrical items. 
c. Disconnect switches. 
d. Enclosed circuit breakers. 
e. Motor starters. 
f. Push-button stations. 
g. Contactors. 

3.2 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to 
the location and substrate. 

F. System Identification Color Banding for Raceways and Cables:  Each color band shall 
completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, 
side by side.  Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot 
(15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in 
congested areas. 

G. Color-Coding for Phase and Voltage Level Identification, 600 V and Less:  Use the colors listed 
below for ungrounded branch-circuit conductors. 

1. Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having 
jurisdiction permit, field applied. 

2. Colors for 208/120-V Circuits: 

a. Phase A:  Black. 
b. Phase B:  Red. 
c. Phase C:  Blue. 
d. Neutral: White 
e. Ground: Green 

3. Colors for 480/277-V Circuits: 

a. Phase A:  Brown. 
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b. Phase B:  Orange. 
c. Phase C:  Yellow 
d. Neutral:  Gray 
e. Ground: Green with white stripe 

4. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum 
distance of 6 inches (150 mm) from terminal points and in boxes where splices or taps are 
made.  Apply last two turns of tape with no tension to prevent possible unwinding.  
Locate bands to avoid obscuring factory cable markings. 

END OF SECTION 16075 
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SECTION 16120 - CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes building wires and cables and associated connectors, splices, and 
terminations for wiring systems rated 600 V and less. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the manufacturers specified. 

2.2 CONDUCTORS AND CABLES 

A. Available Manufacturers: 

1. Alcan Aluminum Corporation; Alcan Cable Div. 
2. American Insulated Wire Corp.; a Leviton Company. 
3. General Cable Corporation. 
4. Senator Wire & Cable Company. 
5. Southwire Company. 
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B. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable 
construction, and ratings. 

C. Conductor Material:  Copper complying with NEMA WC  7; stranded conductor or solid 
conductor for No. 10 AWG and smaller, stranded for No. 8 AWG and larger. 

D. Conductor Insulation Types:  Type  THHN-THWN complying with NEMA WC 7. 

E. Multiconductor Cable:  Type SOW with ground wire. 

2.3 CONNECTORS AND SPLICES 

A. Available Manufacturers: 

1. AFC Cable Systems, Inc. 
2. AMP Incorporated/Tyco International. 
3. Hubbell/Anderson. 
4. O-Z/Gedney; EGS Electrical Group LLC. 
5. 3M Company; Electrical Products Division. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

PART 3 - EXECUTION 

3.1 CONDUCTOR AND INSULATION APPLICATIONS 

A. Branch Circuits:  Type THHN-THWN, single conductors in raceway. 

B. Cord Drops and Portable Appliance Connections:  Type SOW, hard service cord. 

C. Fire Alarm Circuits:  Type THHN-THWN, in raceway. 

D. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

E. Class 2 Control Circuits:  Type THHN-THWN, in raceway. 

3.2 INSTALLATION 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 
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D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

E. Support cables according to Division 16 Section "Basic Electrical Materials and Methods." 

F. Seal around cables penetrating fire-rated elements according to Division 7 Section "Through-
Penetration Firestop Systems." 

G. Identify and color-code conductors and cables according to Division 16 Section "Electrical 
Identification." 

3.3 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches (300 mm) of slack. 

3.4 FIELD QUALITY CONTROL 

A. Testing:  Perform the following field quality-control testing: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test for compliance with requirements. 

2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 
Section 7.3.1.  Certify compliance with test parameters. 

B. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

END OF SECTION 16120 
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SECTION 16130 - RACEWAYS AND BOXES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

B. Related Sections include the following: 

1. Division 16 Section "Electrical Supports and Seismic Restraints" for seismic restraints 
and bracing of raceways, boxes, enclosures, and cabinets. 

2. Division 16 Section "Wiring Devices" for devices installed in boxes and for floor-box 
service fittings. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. FMC:  Flexible metal conduit. 

C. IMC:  Intermediate metal conduit. 

D. LFMC:  Liquidtight flexible metal conduit. 

E. RNC:  Rigid nonmetallic conduit. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

1.5 COORDINATION 

A. Coordinate layout and installation of raceways, boxes, enclosures, cabinets, and suspension 
system with other construction that penetrates ceilings or is supported by them, including light 
fixtures, HVAC equipment, fire-suppression system, and partition assemblies. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM #01290210 
 

RACEWAYS AND BOXES  16130 - 2 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the manufacturers specified. 

2.2 METAL CONDUIT AND TUBING 

A. Available Manufacturers: 

1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Anamet Electrical, Inc.; Anaconda Metal Hose. 
4. Electri-Flex Co. 
5. Grinnell Co./Tyco International; Allied Tube and Conduit Div. 
6. LTV Steel Tubular Products Company. 
7. Manhattan/CDT/Cole-Flex. 
8. O-Z Gedney; Unit of General Signal. 
9. Wheatland Tube Co. 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. Aluminum Rigid Conduit:  ANSI C80.5. 

D. IMC:  ANSI C80.6. 

E. Plastic-Coated Steel Conduit and Fittings:  NEMA RN 1. 

F. Plastic-Coated IMC and Fittings:  NEMA RN 1. 

G. EMT and Fittings:  ANSI C80.3. 

1. Fittings:  Set-screw or compressiontype. 

H. LFMC:  Flexible steel conduit with PVC jacket. 

I. Fittings:  NEMA FB 1; compatible with conduit and tubing materials. 

2.3 NONMETALLIC CONDUIT AND TUBING 

A. Available Manufacturers: 

1. American International. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose. 
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3. Arnco Corp. 
4. Cantex Inc. 
5. Certainteed Corp.; Pipe & Plastics Group. 
6. Condux International. 
7. ElecSYS, Inc. 
8. Electri-Flex Co. 
9. Lamson & Sessions; Carlon Electrical Products. 
10. Manhattan/CDT/Cole-Flex. 
11. RACO; Division of Hubbell, Inc. 
12. Spiralduct, Inc./AFC Cable Systems, Inc. 
13. Thomas & Betts Corporation. 

B. RNC:  NEMA TC 2, Schedule 40 and Schedule 80 PVC. 

C. RNC Fittings:  NEMA TC 3; match to conduit or tubing type and material. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. Available Manufacturers: 

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. Emerson/General Signal; Appleton Electric Company. 
3. Erickson Electrical Equipment Co. 
4. Hoffman. 
5. Hubbell, Inc.; Killark Electric Manufacturing Co. 
6. O-Z/Gedney; Unit of General Signal. 
7. RACO; Division of Hubbell, Inc. 
8. Robroy Industries, Inc.; Enclosure Division. 
9. Scott Fetzer Co.; Adalet-PLM Division. 
10. Spring City Electrical Manufacturing Co. 
11. Thomas & Betts Corporation. 
12. Walker Systems, Inc.; Wiremold Company (The). 
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

C. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

2.5 FACTORY FINISHES 

A. Finish:  For raceway, enclosure, or cabinet components, provide manufacturer's standard gray 
paint applied to factory-assembled surface raceways, enclosures, and cabinets before shipping. 
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PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Indoors: 

1. Exposed:  EMT. 
2. Concealed:  EMT. 
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC; except use LFMC in damp or wet 
locations. 

4. Damp or Wet Locations:  Rigid steel conduit. 
5. Boxes and Enclosures:  NEMA 250, Type 1, except as follows: 

a. Damp or Wet Locations:  NEMA 250, Type 4, nonmetallic. 

B. Minimum Raceway Size:  3/4-inch trade size (DN 21). 

C. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise 
indicated. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings approved for use with 
that material.  Patch all nicks and scrapes in PVC coating after installing conduits. 

D. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve. 

E. Do not install aluminum conduits embedded in or in contact with concrete. 

3.2 INSTALLATION 

A. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes.  Install horizontal raceway runs above water and steam piping. 

B. Complete raceway installation before starting conductor installation. 

C. Support raceways as specified in Division 16 Section "Electrical Supports and Seismic 
Restraints." 

D. Install temporary closures to prevent foreign matter from entering raceways. 

E. Make bends and offsets so ID is not reduced.  Keep legs of bends in the same plane and keep 
straight legs of offsets parallel, unless otherwise indicated. 

F. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated. 

1. Install concealed raceways with a minimum of bends in the shortest practical distance, 
considering type of building construction and obstructions, unless otherwise indicated. 
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G. Install exposed raceways parallel or at right angles to nearby surfaces or structural members and 
follow surface contours as much as possible. 

1. Run parallel or banked raceways together on common supports. 
2. Make parallel bends in parallel or banked runs.  Use factory elbows only where elbows 

can be installed parallel; otherwise, provide field bends for parallel raceways. 

H. Join raceways with fittings designed and approved for that purpose and make joints tight. 

I. Tighten set screws of threadless fittings with suitable tools. 

J. Terminations: 

1. Where raceways are terminated with locknuts and bushings, align raceways to enter 
squarely and install locknuts with dished part against box.  Use two locknuts, one inside 
and one outside box. 

2. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly 
into hub so end bears against wire protection shoulder.  Where chase nipples are used, 
align raceways so coupling is square to box; tighten chase nipple so no threads are 
exposed. 

K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each end 
of pull wire. 

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
UL-listed sealing compound.  For concealed raceways, install each fitting in a flush steel box 
with a blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install 
raceway sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where otherwise required by NFPA 70. 

M. Flexible Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for recessed 
and semirecessed lighting fixtures; for equipment subject to vibration, noise transmission, or 
movement; and for all motors.  Use LFMC in damp or wet locations.  Install separate ground 
conductor across flexible connections. 

N. Surface Raceways:  Install a separate, green, ground conductor in raceways from junction box 
supplying raceways to receptacle or fixture ground terminals. 

O. Install hinged-cover enclosures and cabinets plumb.  Support at each corner. 

3.3 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM #01290210 
 

RACEWAYS AND BOXES  16130 - 6 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 
manufacturer. 

3.4 CLEANING 

A. After completing installation of exposed, factory-finished raceways and boxes, inspect exposed 
finishes and repair damaged finishes. 

END OF SECTION 16130 
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SECTION 16269 - VARIABLE FREQUENCY CONTROLLERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes solid-state, PWM, VFCs for speed control of three-phase, squirrel-cage 
induction motors. 

B. Related Sections include the following: 
1. Division 16 Section "Fuses" for fuses in fusible switches. 

1.3 DEFINITIONS 

A. BMS:  Building management system. 

B. IGBT:  Integrated gate bipolar transistor. 

C. LAN:  Local area network. 

D. PID:  Control action, proportional plus integral plus derivative. 

E. PWM:  Pulse-width modulated. 

F. VFC:  Variable frequency controller. 

1.4 SUBMITTALS 

A. Product Data:  For each type of VFC, provide dimensions; mounting arrangements; location for 
conduit entries; shipping and operating weights; and manufacturer's technical data on features, 
performance, electrical ratings, characteristics, and finishes. 
1. Include broadband filter performance data for each filter. 

B. Shop Drawings:  For each VFC include printed copy and electronic copy in AutoCAD format. 
1. Include dimensioned plans, elevations, sections, and details, including required 

clearances and service space around equipment.  Show tabulations of installed devices, 
equipment features, and ratings.  Include the following: 
a. Each installed unit's type and details. 
b. Nameplate legends. 
c. Short-circuit current ratings of integrated unit. 

2. Wiring Diagrams:  Power, signal, and control wiring for VFC.  Provide schematic wiring 
diagram for each type of VFC. 

C. Coordination Drawings:  Floor plans showing dimensioned layout, required working clearances, 
and required area above and around VFCs where pipe and ducts are prohibited.  Show VFC 
layout and relationships between electrical components and adjacent structural and mechanical 
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elements.  Show support locations, type of support, and weight on each support.  Indicate field 
measurements. 

D. Manufacturer Seismic Qualification Certification:  Submit certification that VFCs, accessories, 
and components will withstand seismic forces defined in Division 16 Section "Seismic Controls 
for Electrical Work."  Include the following: 
1. Basis of Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 
a. The term "withstand" means "the unit will remain in place without separation of 

any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

E. Field Test Reports:  Written reports specified in Part 3. 

F. Manufacturer's field service report. 

G. Operation and Maintenance Data:  For VFCs, all installed devices, and components to include 
in emergency, operation, and maintenance manuals.  In addition to items specified in Division 1 
Section "Closeout Procedures," include the following: 
1. Routine maintenance requirements for VFCs and all installed components. 
2. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices. 
3. Harmonic distortion reports. 
4. Bill of Materials with all spare parts ordering information. 

H. Load-Current and List of Settings of Adjustable Overload Relays:  Compile after motors have 
been installed and arrange to demonstrate that dip switch settings for motor running overload 
protection suit actual motor to be protected. 

I. Customer Certifications: 
1. Material Supply Bond:  Submit material supply bond for VFCs covering equipment and 

services for the project.   Include statement that completed installation complies with all 
requirements and provisions of the VFC specification. 

2. Compliance documentation for power quality requirements. 
3. Qualifications of technical engineering personnel responsible for support and warranty of 

equipment. 
4. Extended warranty/services contract proposal in compliance with specification 

requirements. 
5. Sample VFC approval form complying with DFCM requirements. 
6. Sample VFC system commissioning form complying with DFCM requirements. 
7. Sample VFC training approval form complying with DFCM requirements. 
8. Sample VFC quality assurance program and sample factory test and certification report 

forms complying with DFCM requirements. 
9. Include Certified As-built Drawings and AutoCAD files on floppy disks. 
10. Submit warranty of manufacturers whose components comprise more than 25% of the 

cost of the system. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM #01290210 
 

VARIABLE FREQUENCY CONTROLLERS  16269 - 3 

1.5 QUALITY ASSURANCE 

A. anufacturer Qualifications:  Maintain, within 100 miles (160 km) of Project site, a service center 
capable of providing training, parts, and emergency maintenance and repairs. 

B. DFCM Approved Field Harmonic Testing and Documentation Consultants: 
1. Energy Management Corporation. 
2. Power Quality Consultants 

C. Source Limitations:  Obtain VFCs of a single type through one source from a single 
manufacturer.   

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

E. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for VFCs, 
minimum clearances between VFCs, and adjacent surfaces and other items.  Comply with 
indicated dimensions and clearances. 

F. Comply with NFPA 70. 

1.6 WARRANTY 

A. Warranties, General:  Special warranties specified in this Article shall not deprive Owner of 
other rights Owner may have under other provisions of the Contract Documents and shall be in 
addition to, and run concurrent with, other warranties made by Contractor under requirements 
of the Contract Documents. 

B. Special VFC Warranties:  Written warranties, signed by manufacturer and Installer agreeing to 
replace components that fail in materials or workmanship within special warranty period. 
1. Special Warranty/Service Period:  Two years from date of Substantial Completion. 

a. Include pricing to renew service contract in two year increments thereafter. 
b. Include necessary repairs or loaner replacement assuring complete restoration of 

operation within 24 hours from the time a service call is requested.  Pay a $200 per 
day penalty for failure to comply with acknowledged service request. 

c. Include job site visits twice yearly to inspect, clean, tune, and repair system. 
d. Include 200% performance bond on behalf of the Owner for the term of the service 

contract. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver VFCs in shipping splits of lengths that can be moved past obstructions in delivery path 
as indicated. 

B. Store VFCs indoors in clean, dry space with uniform temperature to prevent condensation.  
Protect VFCs from exposure to dirt, fumes, water, corrosive substances, and physical damage. 

C. If stored in areas subject to weather, cover VFCs to protect them from weather, dirt, dust, 
corrosive substances, and physical damage.  Remove loose packing and flammable materials 
from inside controllers; install electric heating of sufficient wattage to prevent condensation. 
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1.8 COORDINATION 

A. Coordinate layout and installation of VFCs with other construction including conduit, piping, 
equipment, and adjacent surfaces.  Maintain required workspace clearances and required 
clearances for equipment access doors and panels. 

B. Coordinate features of VFCs, installed units, and accessory devices with pilot devices and 
control circuits to which they connect. 

C. Coordinate features, accessories, and functions of each VFC and each installed unit with ratings 
and characteristics of supply circuit, motor, motor speed, required control sequence, and duty 
cycle of motor and load. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide VFC products by one of the 
following:  
1. ABB Power Distribution, Inc.; ABB Control, Inc. Subsidiary. 
2. MagneTek Drives and Systems. 
3. Mitsubishi 
4. Motor Drives International. 
5. Siemens Energy and Automation; Industrial Products Division. 
6. Toshiba International Corporation. 

B. Manufacturers:  Subject to compliance with requirements, provide filtering products by one of 
the following:  
1. MTE. 
2. General Electric Industrial Systems. 

2.2 VARIABLE FREQUENCY CONTROLLERS 

A. Description:  NEMA ICS 2, IGBT, PWM, VFC; listed and labeled as a complete unit and 
arranged to provide variable speed of a NEMA MG 1, Design B, 3-phase, standard or premium-
efficiency induction motor, as specified in Division 15, by adjusting output voltage and 
frequency. 

B. Design and Rating:  Match load type such as fans, blowers, and pumps; and type of connection 
used between motor and load such as direct or through a power-transmission connection. 

C. Output Rating:  3-phase; 6 to 60 Hz, with voltage proportional to frequency throughout voltage 
range. 

D. Unit Operating Requirements: 
1. Input ac voltage with tolerance of plus or minus 10%: refer to drawings. 

a. Voltage sag-ride-thru coordination: 0% voltage for one cycle, 60% voltage for 10 
cycles, 90% voltage continuous. 

2. Input frequency tolerance of 50/60 Hz, plus or minus 6 percent. 
3. Capable of driving full load, under the following conditions, without derating: 

a. Ambient Temperature 
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1) Indoor:  0 to 40 deg C. 
b. Humidity:  Less than 90 percent (non-condensing). 
c. Altitude:  4500 feet (1534 m). 

4. Minimum Efficiency:  96 percent at 60 Hz, full load. 
5. Minimum Displacement Primary-Side Power Factor:  96 percent. 
6. Overload Capability:  1.1 times the base load current for 60 seconds; 2.0 times the base 

load current for 3 seconds. 
7. Starting Torque:  100 percent of rated torque or as indicated. 
8. Speed Regulation:  Plus or minus 1 percent. 
9. Isolated control interface to allow controller to follow control signal over an 11:1 speed 

range. 

E. Internal Adjustability Capabilities: 
1. Minimum Speed:  5 to 25 percent of maximum rpm. 
2. Maximum Speed:  80 to 100 percent of maximum rpm. 
3. Acceleration:  2 to a minimum of 22 seconds. 
4. Deceleration:  2 to a minimum of 22 seconds. 
5. Current Limit:  50 to a minimum of 110 percent of maximum rating. 

F. Self-Protection and Reliability Features: 
1. Input transient protection by means of surge suppressors. 
2. Snubber networks to protect against malfunction due to system voltage transients. 
3. Under- and overvoltage trips; inverter overtemperature, overload, and overcurrent trips. 
4. Motor Overload Relay:  Adjustable electronic overload circuits with instantaneous trip, 

inverse time trip and current functions, and capable of NEMA 250, Class 20 
performance. 

5. Programmable skip frequencies to prevent operation of the controller-motor-load 
combination at a natural frequency of the combination. 

6. Instantaneous line-to-line and line-to-ground overcurrent trips. 
7. Loss-of-phase protection. 
8. Reverse-phase protection. 
9. Short-circuit protection. 
10. Short circuit rating as indicated. 
11. Ground fault protection. 

G. Automatic Reset and Restart:  To attempt three restarts after controller fault or on return of 
power after an interruption and before shutting down for manual reset or fault correction.  Bi-
directional autospeed search shall be capable of starting into rotating loads spinning in either 
direction and returning motor to set speed in proper direction, without damage to controller, 
motor, or load. 

H. Power-Interruption Protection:  To prevent motor from re-energizing after a power interruption 
until motor has stopped. 

I. Torque Boost:  Automatically vary starting and continuous torque to at least 1.5 times the 
minimum torque to insure high-starting torque and increased torque at slow speeds. 

J. Motor Temperature Compensation at Slow Speeds:  Adjustable current fall-back based on 
output frequency for temperature protection of self-cooled fan-ventilated motors at slow speeds. 
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K. Input Line Conditioning: Motors 5 Hp and Larger:  Broadband filter with a minimum power 
quality performance of 12% current THD and 3% voltage THD at filter input. VFC 

Output Filtering:  Include output filter if drive output at motor termination exceeds pulse-
withstand capability. 

M. Status Lights:  Door-mounted LED indicators shall indicate the following conditions: 
1. Power on. 
2. Run. 
3. Overvoltage. 
4. Line fault. 
5. Overcurrent. 
6. External fault. 

N. Panel-Mounted Operator Station:  Start-stop and auto-manual selector switches with manual 
speed control potentiometer and elapsed time meter (nonkeypad controlled). 

O. Indicating Devices:  Meters or digital readout devices and selector switch, mounted flush in 
controller door and connected to indicate the following controller parameters: 
1. Output frequency (Hz). 
2. Motor speed (rpm). 
3. Motor status (running, stop, fault). 
4. Motor current (amperes). 
5. Motor torque (percent). 
6. Fault or alarming status (code). 
7. PID feedback signal (percent). 
8. DC-link voltage (VDC). 
9. Set-point frequency (Hz). 
10. Motor output voltage (V). 

P. Control Signal Interface:  Provide VFC with the following: 
1. Electric Input Signal Interface:  A minimum of 2 analog inputs (0 to 10 V or 0/4-20 mA) 

and 6 programmable digital inputs. 
2. Remote Signal Inputs:  Capability to accept any of the following speed-setting input 

signals from the BMS or other control systems: 
a. 0 to 10-V dc. 
b. 0-20 or 4-20 mA. 
c. Potentiometer using up/down digital inputs. 
d. Fixed frequencies using digital inputs. 
e. RS485. 
f. Keypad display for local hand operation. 

3. Output Signal Interface: 
a. A minimum of 1 analog output signal (0-10v/4-20 mA), which can be programmed 

to any of the following: 
1) Output frequency (Hz). 
2) Output current (load). 
3) DC-link voltage (VDC). 
4) Motor torque (percent). 
5) Motor speed (rpm). 
6) Set-point frequency (Hz). 

4. Remote Indication Interface:  A minimum of 2 dry circuit relay outputs (120-V ac, 1 A) 
for remote indication of the following: 
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a. Motor running. 
b. Set-point speed reached. 
c. Fault and warning indication (overtemperature or overcurrent). 
d. PID high or low speed limits reached. 

Q. Communications:  Provide an interface allowing VFC to be used with an external system within 
a multidrop LAN configuration.  Interface shall allow all parameter settings of VFC to be 
programmed via BMS control.  Provide capability for VFC to retain these settings within the 
nonvolatile memory. 
1. CSI (Utah Controls) 

R. Manual Bypass:  Arrange magnetic contactor to safely transfer motor between controller output 
and bypass controller circuit when motor is at zero speed.  Controller-off-bypass selector switch 
sets mode, and indicator lights give indication of mode selected.  Unit shall be capable of stable 
operation (starting, stopping, and running), with motor completely disconnected from controller 
(no load). 

S. Isolating Switch:  Non-load-break switch arranged to isolate VFC and permit safe 
troubleshooting and testing, both energized and de-energized, while motor is operating in 
bypass mode. 

T. Integral Disconnecting Means:  NEMA AB 1, instantaneous-trip circuit breaker with lockable 
handle. 

2.3 ENCLOSURES 

A. NEMA 250 with external operating handle and a safety interlock to prevent the door from 
opening when the unit is in operation.  Mount all components in a single enclosure assembly.  
Include factory interconnecting wiring between all components.  Do not exceed 90” high 
including concrete bases.  Include removable panels to facilitate removal of components for 
maintenance.  Include minimum of two hinges with removable pins and stiffeners required for 
rigid door.  Include minimum of oil-tight industrial operator devices in face of door. 
1. Indoor Locations: Type 1. 
2. Outdoor Locations:  Type 3R 
3. Other Wet or Damp Indoor Locations: Type 4. 

B. Ventilation and Cooling:  properly ventilate or cool VFCs for elevation and ambient 
environment. 

2.4 ACCESSORIES 

A. Devices shall be factory installed in controller enclosure, unless otherwise indicated. 

B. Push-Button Stations, Pilot Lights, and Selector Switches:  NEMA ICS 2, heavy-duty type oil 
tight. 

C. Control Relays:  Auxiliary and adjustable time-delay relays. 

D. Standard Displays: 
1. Output frequency (Hz). 
2. Set-point frequency (Hz). 
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3. Motor current (amperes). 
4. Motor voltage (volts). 
5. DC-link voltage (VDC). 
6. Motor torque (percent). 
7. Motor speed (rpm). 
8. Motor output voltage (V). 

E. Historical Logging Information and Displays: 
1. Running log of total power versus time. 
2. Total run time. 
3. Fault log, maintaining last four faults with time of operation stamp for each. 

F. Control Circuit:  Coordinate control voltage with control systems; control voltage obtained from 
integral control power transformer, unless otherwise indicated.  Include a control power 
transformer with fuses and adequate capacity to operate connected pilot, indicating and control 
devices, plus 100 percent capacity. 

2.5 FACTORY FINISHES 

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested VFCs before 
shipping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, surfaces, and substrates to receive VFCs for compliance with requirements, 
installation tolerances, and other conditions affecting performance. 

B. Examine roughing-in for conduit systems to verify actual locations of conduit connections 
before VFC installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Install drive output dv/dt protective device for all motor circuits to ensure that the peak inverse 
voltage does not exceed 1000 V based upon manufacturer’s published data. 

3.2 APPLICATIONS 

A. Select features of each VFC to coordinate with ratings and characteristics of supply circuit and 
motor; required control sequence; and duty cycle of motor, drive, and load. 

B. Select rating of controllers to suit motor controlled. 

3.3 INSTALLATION 

A. Anchor each VFC assembly to steel-channel sills arranged and sized according to 
manufacturer's written instructions.  Attach by bolting.  Level and grout sills flush with VFC 
mounting surface. 

B. Install VFCs on concrete bases complying with Division 3 Section "Cast-in-Place Concrete." 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM #01290210 
 

VARIABLE FREQUENCY CONTROLLERS  16269 - 9 

C. Comply with mounting and anchoring requirements specified in Division 16 Section "Seismic 
Controls for Electrical Work." 

3.4 IDENTIFICATION 

A. Identify VFCs, components, and control wiring according to Division 16 Section " Electrical 
Identification." 

3.5 CONTROL WIRING INSTALLATION 

A. Install wiring between VFCs and remote devices according to Division 16 Section "Conductors 
and Cables." 

B. Bundle, train, and support wiring in enclosures. 

C. Connect hand-off-automatic switch and other automatic-control devices where available. 
1. Connect selector switches to bypass only manual- and automatic-control devices that 

have no safety functions when switch is in hand position. 
2. Connect selector switches with control circuit in both hand and automatic positions for 

safety-type control devices such as low- and high-pressure cutouts, high-temperature 
cutouts, and motor overload protectors. 

3.6 CONNECTIONS 

A. Conduit installation requirements are specified in other Division 16 Sections.  Drawings 
indicate general arrangement of conduit, fittings, and specialties. 

B. Ground equipment. 

C. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

3.7 FIELD QUALITY CONTROL 

A. Prepare for acceptance tests as follows: 
1. Test insulation resistance for each VFC element, bus, component, connecting supply, 

feeder, and control circuit. 
2. Test continuity of each circuit. 

B.  Testing:  Perform the following field quality-control testing: 
1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 

Sections 7.5, 7.6, and 7.16.  Certify compliance with test parameters. 
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 
3. Document voltage and current waveforms for compliance with power quality standard.  

Include transformer derate analysis, telephone influence factor, true and displacement 
power factor, and voltage and current imbalance in the documentation. 

4. Run test conducted using actual motor accelerated and decelerated through the entire 
speed range. 

5. Control panel device tests: test switches, pilot lamps, keypad, special control devices. 
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C. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
field-assembled components and equipment installation, including pretesting and adjusting 
VFCs. 

D. Test Reports:  Prepare a written report to record the following: 
1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

3.8 STARTUP SERVICE AND COMMISSIONING 

A. Engage a factory-authorized service representative to perform startup service and 
commissioning: 
1. Verify input voltages comply with manufacturer’s specified tolerances. 
2. Upon installation completion including water and air balancing, measure line voltage (L-

L and L-N) and full load current of each phase of each VFC. 
3. Verify motor rotation in all modes of operation. 
4. Verify operator devices, programming and monitoring functions. 
5. Verify field signal control connections. 
6. Measure and report system output voltages and current at 50% and 100%.  Tune output 

voltage to motor nameplate rating at full speed.  Verify full load current against 
nameplate data. 

7. Tune and optimize VFC for application.  Record configuration. 
8. Document that overload settings are set according to actual nameplate information. 

B. Verify that electrical wiring installation complies with manufacturer's submittal and installation 
requirements in Division 16 Sections. 

C. Complete installation and startup checks according to manufacturer's written instructions. 

3.9 ADJUSTING 

A. Set field-adjustable switches and circuit-breaker trip ranges. 

3.10 CLEANING 

A. Clean VFCs internally, on completion of installation, according to manufacturer's written 
instructions.  Vacuum dirt and debris; do not use compressed air to assist in cleaning. 

3.11 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain VFCs.  Refer to Division 1 Section "Closeout Procedures." 
1. Conduct a minimum of 4 hours of training (2 hours in the classroom and 2 hours in the 

field) in operation and maintenance. 
2. Schedule training with at least 7 day’s advance notice. 

END OF SECTION 16269 
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SECTION 16410 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following individually mounted, enclosed switches and circuit 
breakers: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Enclosures. 

1.3 DEFINITIONS 

A. GD:  General duty. 

B. GFCI:  Ground-fault circuit interrupter. 

C. HD:  Heavy duty. 

D. RMS:  Root mean square. 

1.4 SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data 
on features, performance, electrical characteristics, ratings, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current rating. 
4. UL listing for series rating of installed devices. 
5. Features, characteristics, ratings, and factory settings of individual overcurrent protective 

devices and auxiliary components. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Manufacturer Seismic Qualification Certification:  Submit certification that enclosed switches 
and circuit breakers, accessories, and components will withstand seismic forces defined in 
Division 16 Section "Electrical Supports and Seismic Restraints."  Include the following: 
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1. Basis of Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

a. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

D. Field quality-control test reports including the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

E. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Division 1 
Section "Closeout Procedures," include the following: 

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit 
breakers. 

2. Time-current curves, including selectable ranges for each type of circuit breaker. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions, unless otherwise indicated: 

1. Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) and not 
exceeding 104 deg F (40 deg C). 

2. Altitude:  Not exceeding 6600 feet (2010 m). 

1.7 COORDINATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with other 
construction, including conduit, piping, equipment, and adjacent surfaces.  Maintain required 
workspace clearances and required clearances for equipment access doors and panels. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 FUSIBLE AND NONFUSIBLE SWITCHES 

A. Manufacturers: 

1. Eaton Corporation; Cutler-Hammer Products. 
2. General Electric Co.; Electrical Distribution & Control Division. 
3. Siemens Energy & Automation, Inc. 
4. Square D/Group Schneider. 

B. Fusible Switch, 600 A and Smaller:  NEMA KS 1, Type  HD, with clips or bolt pads to 
accommodate specified fuses, lockable handle with capability to accept two padlocks, and 
interlocked with cover in closed position. 

C. Nonfusible Switch, 600 A and Smaller:  NEMA KS 1, Type HD, lockable handle with 
capability to accept two padlocks, and interlocked with cover in closed position. 

D. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded, and bonded; and 
labeled for copper and aluminum neutral conductors. 

3. Auxiliary Contact Kit:  Auxiliary set of contacts arranged to open before switch blades 
open. 

2.3 ENCLOSURES 

A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location. 

1. Outdoor Locations:  NEMA 250, Type 3R. 
2. Kitchen Areas:  NEMA 250, Type 4X, stainless steel. 
3. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM #01290210 
 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410 - 4 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance 
with installation tolerances and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation 
of enclosed switches and circuit breakers. 

B. Mount individual wall-mounting switches and circuit breakers with tops at uniform height, 
unless otherwise indicated.  Anchor floor-mounting switches to concrete base. 

C. Comply with mounting and anchoring requirements specified in Division 16 Section "Electrical 
Supports and Seismic Restraints." 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs as specified in Division 16 Section "Electrical Identification." 

B. Enclosure Nameplates:  Label each enclosure with engraved metal or laminated-plastic 
nameplate as specified in Division 16 Section "Electrical Identification." 

3.4 FIELD QUALITY CONTROL 

A. Prepare for acceptance testing as follows: 

1. Inspect mechanical and electrical connections. 
2. Verify switch and relay type and labeling verification. 
3. Verify rating of installed fuses. 
4. Inspect proper installation of type, size, quantity, and arrangement of mounting or 

anchorage devices complying with manufacturer's certification. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Test mounting and anchorage devices according to requirements in Division 16 Section 
"Electrical Supports and Seismic Restraints." 

2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 
Section 7.5 for switches and Section 7.6 for molded-case circuit breakers.  Certify 
compliance with test parameters. 

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM #01290210 
 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410 - 5 

3.5 ADJUSTING 

A. Set field-adjustable switches and circuit-breaker trip ranges. 

3.6 CLEANING 

A. On completion of installation, vacuum dirt and debris from interiors; do not use compressed air 
to assist in cleaning. 

B. Inspect exposed surfaces and repair damaged finishes. 

END OF SECTION 16410 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM #01290210 
 

ENCLOSED CONTROLLERS  16420 - 1 

SECTION 16420 - ENCLOSED CONTROLLERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes ac, enclosed controllers rated 600 V and less, of the following types: 

1. Across-the-line, manual and magnetic controllers. 

1.3 SUBMITTALS 

A. Product Data:  For each type of enclosed controller.  Include dimensions and manufacturer's 
technical data on features, performance, electrical characteristics, ratings, and finishes. 

B. Shop Drawings:  For each enclosed controller. 

1. Include dimensioned plans, elevations, sections, and details, including required 
clearances and service space around equipment.  Show tabulations of installed devices, 
equipment features, and ratings.  Include the following: 

a. Each installed unit's type and details. 
b. Nameplate legends. 
c. Short-circuit current rating of integrated unit. 
d. Features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices in combination controllers. 

2. Wiring Diagrams:  Power, signal, and control wiring. 

C. Coordination Drawings:  Floor plans, drawn to scale, showing dimensioned layout, required 
working clearances, and required area above and around enclosed controllers where pipe and 
ducts are prohibited.  Show enclosed controller layout and relationships between electrical 
components and adjacent structural and mechanical elements.  Show support locations, type of 
support, and weight on each support.  Indicate field measurements. 

D. Manufacturer Seismic Qualification Certification:  Submit certification that enclosed 
controllers, accessories, and components will withstand seismic forces defined in Division 16 
Section "Electrical Supports and Seismic Restraints."  Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 
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a. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

E. Qualification Data:  For manufacturer. 

F. Field quality-control test reports. 

G. Operation and Maintenance Data:  For enclosed controllers to include in emergency, operation, 
and maintenance manuals.  In addition to items specified in Division 1 Section "Closeout 
Procedures," include the following: 

1. Routine maintenance requirements for enclosed controllers and all installed components. 
2. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices. 

H. Load-Current and List of Settings of Adjustable Overload Relays:  Compile after motors have 
been installed and arrange to demonstrate that dip switch settings for motor running overload 
protection suit actual motor to be protected. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer.  Maintain, within 100 miles (160 km) 
of Project site, a service center capable of providing training, parts, and emergency maintenance 
and repairs. 

B. Source Limitations:  Obtain enclosed controllers of a single type through one source from a 
single manufacturer. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

D. Comply with NFPA 70. 

E. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed 
controllers, minimum clearances between enclosed controllers, and for adjacent surfaces and 
other items.  Comply with indicated maximum dimensions and clearances. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store enclosed controllers indoors in clean, dry space with uniform temperature to prevent 
condensation.  Protect enclosed controllers from exposure to dirt, fumes, water, corrosive 
substances, and physical damage. 
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B. If stored in areas subject to weather, cover enclosed controllers to protect them from weather, 
dirt, dust, corrosive substances, and physical damage.  Remove loose packing and flammable 
materials from inside controllers; install electric heating of sufficient wattage to prevent 
condensation. 

1.6 COORDINATION 

A. Coordinate layout and installation of enclosed controllers with other construction including 
conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and 
required clearances for equipment access doors and panels. 

B. Coordinate features of enclosed controllers and accessory devices with pilot devices and control 
circuits to which they connect. 

C. Coordinate features, accessories, and functions of each enclosed controller with ratings and 
characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and 
load. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. ABB Power Distribution, Inc.; ABB Control, Inc. Subsidiary. 
2. Danfoss Inc.; Danfoss Electronic Drives Div. 
3. Eaton Corporation; Cutler-Hammer Products. 
4. General Electrical Company; GE Industrial Systems. 
5. Rockwell Automation; Allen-Bradley Co.; Industrial Control Group. 
6. Siemens/Furnas Controls. 
7. Square D. 

2.2 ACROSS-THE-LINE ENCLOSED CONTROLLERS 

A. Manual Controller:  NEMA ICS 2, general purpose, Class A, with toggle action and overload 
element. 

B. Magnetic Controller:  NEMA ICS 2, Class A, full voltage, nonreversing, across the line, unless 
otherwise indicated. 

1. Control Circuit:  120 V; obtained from integral control power transformer with a control 
power source of sufficient capacity to operate connected pilot, indicating and control 
devices, plus 100 percent spare capacity. 

2. Adjustable Overload Relay:  Dip switch selectable for motor running overload protection 
with NEMA ICS 2, Class  20 tripping characteristic, and selected to protect motor against 
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voltage and current unbalance and single phasing.  Provide relay with Class II ground-
fault protection, with start and run delays to prevent nuisance trip on starting. 

C. Combination Magnetic Controller:  Factory-assembled combination controller and disconnect 
switch. 

1. Fusible Disconnecting Means:  NEMA KS 1, heavy-duty, fusible switch with rejection-
type fuse clips rated for fuses.  Select and size fuses to provide Type 2 protection 
according to IEC 947-4-1, as certified by an NRTL. 

2. Nonfusible Disconnecting Means:  NEMA KS 1, heavy-duty, nonfusible switch. 

2.3 ENCLOSURES 

A. Description:  Flush- or surface-mounting cabinets as indicated.  NEMA 250, Type 1, unless 
otherwise indicated to comply with environmental conditions at installed location. 

1. Outdoor Locations:  NEMA 250, Type 3R. 
2. Kitchen Areas:  NEMA 250, Type 4X, stainless steel. 
3. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 

2.4 ACCESSORIES 

A. Devices shall be factory installed in controller enclosure, unless otherwise indicated. 

B. Push-Button Stations, Pilot Lights, and Selector Switches:  NEMA ICS 2, heavy-duty type. 

C. Control Relays:  Auxiliary and adjustable time-delay relays. 

2.5 FACTORY FINISHES 

A. Finish:  Manufacturer's standard gray paint applied to factory-assembled and -tested enclosed 
controllers before shipping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and surfaces to receive enclosed controllers for compliance with requirements, 
installation tolerances, and other conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 APPLICATIONS 

A. Select features of each enclosed controller to coordinate with ratings and characteristics of 
supply circuit and motor; required control sequence; duty cycle of motor, controller, and load; 
and configuration of pilot device and control circuit affecting controller functions. 

B. Select horsepower rating of controllers to suit motor controlled. 

3.3 INSTALLATION 

A. For control equipment at walls, bolt units to wall or mount on lightweight structural-steel 
channels bolted to wall.  For controllers not at walls, provide freestanding racks complying with 
Division 16 Section "Electrical Supports and Seismic Restraints." 

B. Comply with mounting and anchoring requirements specified in Division 16 Section "Electrical 
Supports and Seismic Restraints." 

C. Enclosed Controller Fuses:  Install fuses in each fusible switch.  Comply with requirements in 
Division 16 Section "Fuses." 

3.4 IDENTIFICATION 

A. Identify enclosed controller, components, and control wiring according to Division 16 Section 
"Electrical Identification." 

3.5 CONTROL WIRING INSTALLATION 

A. Install wiring between enclosed controllers according to Division 16 Section "Conductors and 
Cables." 

B. Bundle, train, and support wiring in enclosures. 

C. Connect hand-off-automatic switch and other automatic-control devices where applicable. 

1. Connect selector switches to bypass only manual- and automatic-control devices that 
have no safety functions when switch is in hand position. 

2. Connect selector switches with enclosed controller circuit in both hand and automatic 
positions for safety-type control devices such as low- and high-pressure cutouts, high-
temperature cutouts, and motor overload protectors. 

3.6 CONNECTIONS 

A. Conduit installation requirements are specified in other Division 16 Sections.  Drawings 
indicate general arrangement of conduit, fittings, and specialties. 

B. Ground equipment according to Division 16 Section "Grounding and Bonding." 
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3.7 FIELD QUALITY CONTROL 

A. Prepare for acceptance tests as follows: 

1. Test insulation resistance for each enclosed controller element, bus, component, 
connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Perform each electrical test and visual and mechanical inspection, except optional tests, 
stated in NETA ATS, "Motor Control - Motor Starters."  Certify compliance with test 
parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3.8 ADJUSTING 

A. Set field-adjustable switches and circuit-breaker trip ranges. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain enclosed controllers.  Refer to Division 1 Section "Demonstration 
and Training." 

END OF SECTION 16420 



SPECTRUM ENGINEERS  BATC BOILER REPLACEMENT 
#20050235NS  DFCM #01290210 
 

FUSES  16491 - 1 

SECTION 16491 - FUSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Cartridge fuses rated 600 V and less for use in switches and controllers. 
2. Spare-fuse cabinets. 

1.3 SUBMITTALS 

A. Product Data:  Include the following for each fuse type indicated: 

1. Dimensions and manufacturer's technical data on features, performance, electrical 
characteristics, and ratings. 

2. Let-through current curves for fuses with current-limiting characteristics. 
3. Time-current curves, coordination charts and tables, and related data. 
4. Fuse size for elevator feeders and elevator disconnect switches. 

B. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted to 
accommodate ambient temperatures, provide list of fuses with adjusted ratings. 

1. For each fuse having adjusted ratings, include location of fuse, original fuse rating, local 
ambient temperature, and adjusted fuse rating. 

2. Provide manufacturer's technical data on which ambient temperature adjustment 
calculations are based. 

C. Operation and Maintenance Data:  For fuses to include in emergency, operation, and 
maintenance manuals. 

1. In addition to items specified in Division 1 Section "Closeout Procedures," include the 
following: 

a. Let-through current curves for fuses with current-limiting characteristics. 
b. Time-current curves, coordination charts and tables, and related data. 
c. Ambient temperature adjustment information. 
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1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain fuses from a single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NEMA FU 1. 

D. Comply with NFPA 70. 

1.5 PROJECT CONDITIONS 

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F (5 deg C) 
or more than 100 deg F (38 deg C), apply manufacturer's ambient temperature adjustment 
factors to fuse ratings. 

1.6 COORDINATION 

A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Bussman, Inc. 
2. Eagle Electric Mfg. Co., Inc.; Cooper Industries, Inc. 
3. Ferraz Shawmut, Inc. 
4. Tracor, Inc.; Littelfuse, Inc. Subsidiary. 

2.2 CARTRIDGE FUSES 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated; 
voltage rating consistent with circuit voltage. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes 
and with characteristics appropriate for each piece of equipment. 

B. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 
fuse ratings. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 FUSE APPLICATIONS 

A. Motor Branch Circuits:  Class  RK5, time delay. 

3.3 INSTALLATION 

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse. 

B. Install spare-fuse cabinet(s). 

3.4 IDENTIFICATION 

A. Install labels indicating fuse replacement information on inside door of each fused switch. 

END OF SECTION 16491 
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